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Abstract  No.  384,  line  6  :  for  Lohmann,  read  I^hmann. 
Abstract  No.  466,  line  3  i  for  R.  H.  Millikan,  read  R.  A.  Millikan. 
Abstract  No.  507,  last  line  :  for  1910,  read  191 1. 
Abstract  No.  547,  line  11 :  for  Sommerfield,  read  Sommerfeld. 
Abstract  No.  620,  line  2  :  for  No.  14,  read  No.  15. 
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Abstract  No.  1171,  line  4  :  for  No.  133c,  read  No.  131c. 
Abstract  No.  1212  :  should  read,  Abstract  No.  I22t. 
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Abstract  No.  1483,  last  line :  for  Grossman,  read  Grossmann. 
Abstract  No.  1601,  line  i  :  for  Limits,  read  Limbs. 
Abstract  No.  1648,  line  2  :  for  Houston,  read  Houstoun. 
Abstract  No.  1837,  line  6  :  for  Darwen,  read  Darwin. 
Abstract  No.  1880,  line  i  :  for  Hopgood,  read  Hop  wood. 

Authors'  Corrigendum. 
Abstract  No.  1686  :  for  corrected  numbering  of  plates,  see  Ann.  d.  Phy8ik,4i.  p.  1064. 
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SECTION   A.— PHYSICS.  . 


To  facilitate  reference  to  any  desired  subject,  the  Index  is  divided  into  the  following  sections 
arranged  Alphabetically.  If  any  of  these  are  absent  this  may  be  taken  as  an  indication  that  no 
Abstracts  dealing  with  those  p^uiicular  subjects  have  been  included  in  this  volume. 

Where  phenomena  such  as  the  Hall-effect,  Thomson-effect,  Zeeman-effect,  etc.,  are  mentioned 
in  an  Abstract  but  not  in  the  Title,  the  reference  will  be  found  in  the  Name  Index. 

The  numbers  refer  to  Abstracts. 

!n  Gnitral  Physics : — Apparatus  and  Instnmients  (physical,  excluding  electrical,  descriptive) ; 
Astronomy  ;  Diffusion  ;  Dynamics ;  Elasticity  ;  Gravitv ;  Measurements  and  Use  of 
Instruments  ;  Meteorology,  &c. ;  Miscellaneous ;  Molecular  Physics,  Matter  and  Ether ; 
Pressures  (high  and  low) ;  Surface  Tension  ;  Terrestrial  Physics  ;  Theories  ;  Viscosity. 

/«  Light  : — Absorption  ;  Dispersion  ;  Interference  ;  Measurements  and  Use  of  Instruments ; 
Miscellaneous  ;  Phosphorescence  and  Fluorescence  ;  Photography  ;  Photometry  ; 
Polarisation ;  Radio-activity ;  Rays  and  Radiation  ;  Reflection  of  Light ;  Refraction 
of  Light ;   Spectra ;  Vision ;  Zeeman-Effect  and  Radiation  in  a  Magnetic  Field. 

/«  Heat : — Alworption  ;  Conductivity  ;  Critical  Points  and  Constants  ;  Dilatation  ;  Freezing-, 
Melting-,  and  Boiling-Points ;  Gases  and  Vapours ;  Measurements  and  Use  of  Instru- 
ments ;  Miscellaneous ;  Specific  Heat  and  Latent  Heat  ;  Temperature ;  Temperatures 
(high  and  low) ;  Thermodynamics ;  Thermometry,  P3rrometry,  and  Calorimetrj' ;  Vapour 
Pressure. 

in  Sound  : — All  Abstracts  referring  to  this  subject  have  been  indexed  under  Sound, 

In  Electricity  and  Magnetism  : — Absorption  ;  Alternate-Current  Research  ;  Apparatus  and 
Instruments  (descriptive) ;  Capacity  (electrostatic^ ;  Conductivity  and  Resistivity ; 
Dielectrics ;  Discharge  in  Gases  and  in  Vacuo  ;  Electromagnetic  Theorj' ;  Inductance 
(self  and  mutual) ;  Magnetism  ;  Measurements  and  Use  of  Instruments ;  Electro- 
Physiology  and  Radiology;  Miscellaneous;  Oscillations  and  Waves;  Polarisation  (electric 
waves) ;  Polarisation  (electrolytic) ;  Static  and  Atmospheric  Electricity ;  Terrestrial 
Magnetism  and  Electricity  ;  Thermo- Electricity  and  Thermo-Magnetism. 

in  Chemical  Physics  : — Absorption  ;  Alloys ;  Batteries  (primary) ;  Batteries  (secondary) ;  Chemical 
Equilibrium ;  Dissociation  and  lonisation ;  Electric  Furnace  Processes ;  Electrolysis  ; 
Electrolytic  Analysis ;  Metallography  and  Properties  of  Metals ;  Miscellaneous ; 
Osmosis  ;  Solution  and  Solubility. 


Abstract  Nos. 

Absorption  (Chemical  Physics). 

Charcoal,  Heated,  Adsorption  by.     K.  Arndt  and  G.  Schraube 1888 

KflFects  produced  by  Heating  and  Cooling  Palladium  in  Hydrogen. 

J.  H.  Andrew  and  A.  Holt  1970 

Gases,  Adsorption  of,  by  Carbon  and  other  Substances.    W.  Hempel 

and  G.  Vater 130 

Helium,  Absorption  of,  under  Electric  Discharge.    R.  J.  Strutt  267 

Hydrogen,  Active,  Adsorption  of,  by  Platinum.    A.  E.  Freeman 1889 

Absorption  (Light  and  Heat). 

Absorption,  Dispersion,  and  Fluorescence  of  Light.    B.  Soderborg  1420 

Atmosphere,  Absorption  of  Light  in.    G.  Miiller 772 

Benzene,  Absorption  of  Light  in  Solutions  of.    J.  de  Kowalski  and 

E.  Banasinski 50 

^lectric  Field,  Absorption  Coefficient  in.    H.  J.  van  der  Bijl  and  G. 

Szivessy 973 
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Abstract  Not. 

Absorption  (Light  and  Heat),  continued. 

Flames,  Coloured,  Selective   Absorption   by.    R.   Ladenburg  and 

F.  Reiche  1641 

„    ,  Luminous,  Absorption  by.    R.  Ladenburg    974 

Gaseous  Media,  Scattering  and   Absorption  of    Light    in.      L.   V. 

King 1133 

Gases,  Absorption  of,  in  Infra-red.    E[va]  v.  Bahr 1946 

Gold,  Solid  and  Liquid,  Emissivity  of.    C.  M.  Stubbs  and  E.  B.  R. 

Prideaux 442 

Heterogeneous  Bodies,  Denial  of,  Kirchhoff's  Law  for.    W.  Voigt ...     197 

„  Media,  Absorption  of  Light  in.    P.  G.  Nutting 1422 

Physical  Condition,  Influence  of,  on  Absorption  of  Light.    G.  H. 

Livens..' 168 

Radiation  of  Heat  and  Light,  see  section  Rays. 

Resonance  with  Longest  Thermal  Waves.     R.  W.  Wood 1003 

Rontgen  Rays,  Absorption  of,  see  section  Rays  and  Radiation. 

Scattering  of  Light.    F.  Herxheimer 390 

Selective  Absorption  and  Elastic  Deformation.    P.  Selenyi  1264 

Silver  Solutions,  Colloidal,  Absorption  Curves  of.     R.  Gans 791 

Space,  Absorbing  Medium  in.     E.  S.  King 940 

Spectro-polariscopic  Method  for  Investigating  Light-absorption.    N. 

Umow i6q 

Stratified  Bodies,  Emission  and  Absorption  of .    W.  Voigt 403 

Ultra-violet  Light,  Absorption  of,  by  Acetylene.    V.  Henri  and  M. 

Landau   , 1147 

Water,  Absorption  of  Light  by.  Changed  by  Hydrated  Salts.    J.  S. 

Guy,  E.  J.  Shaeffer,  and  H.  C.  Jones 1276 

Alloys. 

Aluminium,  Alloying  of.    C.  H.  Ivinson 1529 

„  and  Tin,  Special  Bronzes  of  ;  Acicular  Constituents.    F. 

Robin 885 

„           and  Zinc,  Alloys  of.    W.  Rosenhain  and  S.  L.  Archbutt    276 
„           -Copper-Zinc  Series,  Liquidus  curves  of.     H.  C.  H.  Car- 
penter and  C.  A.  Edwards 1214 

„  -Silver    Alloys,    Hardness    of.      G.    Le    Grix   and    W. 

Broniewski 1895 

Amalgams,  Liquid,  Constitution  of.    J.  H.  Hildebrand 1554 

„        ,  Volume-changes  of.    J.  Wiirschmidt    719 

Annealing,  Influence  of,  on  Structure  of  Alloys.    A.  Portevin  1535 

Cerium- Aluminium  Alloys.    R.  Vogel 1537 

Chemical  Method  for  Study  of  Alloys.    A.  Portevin 526 

Cobalt,  Alloys  of,  with  Chromium,  etc.    E.  Haynes 720 

Copper-Tin  Alloy :    EfiFect  of  Casting  Temperature.    E.  Heyn  and 

O.  Bauer 1897 

„     -Zinc  Alloys,  Tensile  Strength  of.    J.  M.  Lohr 884 

„         „         „     :  Influence  of    other  Metals  on  /3  Constituent. 

H.  C.  H.  Carpenter  1216 

„       Zinc-Nickel  Alloys.    L.  Guillet 528 

Electrolysis  of  Alloys,  see  section  Electrol3rsis. 

Gold-Silver  Alloys.    U.  Raydt  1534 

Iron  and  Steel,  see  also  section  Metallography. 
Magnetic  Properties  of  Alloys,  see  section  Magnetism. 

ManganeS€{-Silver  Alloys.    6.  Arrivaut   1536 

Metallography,  see  separate  section. 

Oxygen,  Influence  of,  on  Properties  of  Alloys.    E.  F.  Law  275 

Palladium-Antimony  Alloys.    W.  Sander  1533 

Plastic  Alloys,  Deformation  of.    A.  Portevin 082 

Platinum- Aluminium  Alloys.    M.  Chouriguine §27 

Strengths  of  Thermally-treated  Metals  and  Alloys.    W.  Miiller  883 

ThalHum  and  Tellurium  :  Metallographic  Investigation  of  System. 

M.  Chikashige   1364 

Volatilisation  of  Certain  Binary  Alloys  in  High  Vacua.    A.  J.  Berry  1085 
For  the  Explanation  of  this  Index  see  p.  697. 
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Abstract  Nos. 

Alternate-Current  Research. 

Arc,  Electric,  see  also  section  Discharge. 

Arc,  Singing,  Oscillographic  Study  of.    J.  E.  Hoyt .,.; 494 

Current  Induction  in  Vibrating  Cylinders.    J .  Kern 2004 

„     -potential  Curves  of  Oscillating  Spark.    S.  R.  Milner   492 

Intermittent  Qontact,  Action  of,  in  A.C.  Circuit  containing  Capacity. 

A,  Lampa , 124 

Measurements,  see  separate  section. 

Rectification  of  Photoelectric  Cell.    S.  H.  Anderson 1050 

Rectifier,  Mercury  Arc,  under  Alternating  Current  of  High  Fre- 
quency.    H.  Busch 1869 

Resistance  Boxes,  Phase  Factor  of  Coils  in.    W.  HUter 866 

Resistance  of  Flat  Spirals  and  Sliort  Coils  for  H.F.  Oscillations. 

R.  Lindemann  and  W.  Hiiter 1195 

Skin  Effect  in  Alternating-current  CoiKiuctors.     R.  Swyngedauw  ...1239B 
Stroboscopic  Effects  obtained    with    Incandescent    Filaments    as 

Illuminant.    C.  F.  Lorenz 670 

Valves,  Aluminium,  at  High  Frequencies.    J.  Zenneck  1721 

„     ,  Electric,  Alternate-current  Circuits  with.     N.  Papalexi 688 

Apparatus  and  Instruments  (Electrical,  Descriptive). 

a-  and  /3-Rays,  Method  of  Counting.     H.  Geiger 1873 

Ampere,    International,   Determination  of,  in    Absolute    Measure. 

E.  B.  Rosa,  N.  E.  Dorsey,  and  J.  M.  Miller 499 

Braun-tube  Photographs,  Instantaneous.    J.  Zenneck    1189 

Conductivity  of  Electrolytes,    Apparatus    for   Measuring.     E.  W. 

Washburn  and  J.  E.  Bell ,... 1070 

Converter,  Electric.    W.  I.  Book 1878 

Declinometer,  Compass,  New  Type  of .    R.  L.  Faris 251 

Detector,    Incandescent  Filament  Wireless,    New   Type    of*      y. 

Majorana 452B 

„       ,  Wireless,  Bunsen  Flame  as*    G.  Leithiiuser 230 

Electro-dynamometer,  Tubular,  for  Heavy  Currents.     P.  G.  Agnew  1502 

Electrometer,  Idiostatic.    V.  Creniieu    1057 

„  ,  New  Absolute.    A.  Guillet  and  M.  Aubert    250 

„  ,  New  Type  of.     B.  Szilard    1058 

„  ,  Self-recording.    J.  Patterson 1729 

„  ,  Sensitive.    C.  Miilly 1201 

„  ,  String,  Recent  Improvements  in.    C.  W.  Lutz  123 

„  ,  Vibration  :       Application      to      Alternating-current 

Measurement.     H.  Greinacher 1346 

Electroscope,  Torsion,  in  Radio-activity  Measurements.    M.  La  Rosa  1059 
Furnace,  Electrical  Goniometer,  for  Measurement  of  Crystal  Angles. 

F.  E.  Wright 1739 

„       ,  Electric,  for  Experiments  in  Vacuo  up  to  i5oo<»  C.    R.  E. 

Slade 687 

Galvanometer,  Damped  Moving-magnet.    C.  Fery 685 

„  ,  Magnetic  Shunt  Vibration.     H.  Tinsley 247 

„  ,  Rectangular,  Construction  of.    A.Ferguson 512 

„  ,  Sensitive,  Moving-coil.     H.  Rohmann 1055 

Galvanometers.    F.  Paschen 1726 

Generator   of   Short    Electric   Waves.     F.    F.     Martens   and    I. 

Ganswindt 1870 

Influence  Electrical  Machine,  Improved.     H.  Wommelsdorf  686 

Interrupter,  New  Current,  for  Spark  Inductors    1885 

Interrupters^    Spark-coil,   New    Scheme  of  Connections    for.    W. 

Burstyn 681 

Magnet, Alternating-current.    E.Wilson 7^8b 

Magnetic  Potential,  Apparatus  for  Measuring.    W.  Rogowski 1003B 

Mercury  Lamps>  Quartz,  New  Construction  for.    A.  Tian 1053 

Micrometer,  Electric.    B.  Thieme  2 

Model,  Kinematic,  for  representing  Current  and  E.M.F.  in  Three- 

pbase  System.    S.  Marcucci «« : 1054 

For  the  Explanation  .of  this  ladcEC  see  p.  697. 
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Apparatus  and  Instruments  (Electrical,  Descriptive),  continued. 

Motor,  Electrostatic.    E.  Bloch  1504 

Optophone.    E.  E.  Fournier  d'Albe    .^ 96^ 

Osdllograpb  Interference.    A.  Guyau 1050 

Pendulum,  Electric.    M.  Schanzer 1757 

Pyrometers,  see  section  Thermometry. 

Radiometer,  Improved  Joule,  and  its  Applications.    F.  W.  Jordan ...  622 

Range  of  a-Particles,  Demonstration  of.    K.  Przibram 80 

Relay,  New  Sensitive.    H.  Rohmann 1347 

Resistances,  Precision,  for  High-frequency  Currents.    K.  W.  Wagner 

and  A.  Wertheimer 1345 

Resonance  Curves,  Demonstration  of.    F.  Kock 864 

Thermometers,  see  also  section  Thermometry. 

Thermostat,  Automatic,  Electric  Heater  with.    A.  L.  Clark 620 

Voltage  EHvider  for  High-voltage  Measurements.    E^  OrHch  and 

H.  Schultze  40B 

Voltmeter,   Compressed-air    High-pressuie.    C.   E.    Guye  and  A. 

Tscherniavsky  1503 

Apparatus  and  Instruments  (Physical,  excluding  Electrical,  Descrip- 
tive). 

Apophorometer.    J.  Joly 1068 

Bovle*s  Law,  Apparatus  for.    P.  Gehne 192 

Calorimeter,  Anethol.    U.  Grassi 1444 

„         ,  New  Precision.    P.  G.  Nutting iaii 

Camera,  Kinematograph,  New  Type  of.    K.  Prosynski 1040 

„     ,  Spectroscopic,  for  Projection.    A.  J.  Bull 1400 

CapUlary  Waves,  Apparatus  for  Measurement  of.    L.  Grunmach   ...  918 

Chromoscope.    L.  Arons  166 

Chronograph,  Printing,  New  Form  of.    W.  Gaertner 1567 

Clouds,  Observation  of  Motion  of,  with  Perspective  Nephoscope. 

A.  Lo  Surdo  570 

Collimator,  Spectrograph,  New  Form  of.    P.  Fox  962 

Colour-filters,  Gelatme,  for  Mercury  Lanips.    H.  Schultz 1263 

Comparator  for  Base  Unit  at  Potsdam.    F.  Kiihnen   741 

„        ,  Large,    of     German     Standards     Commission.      W. 

Kosters  143,  1764 

„        ,  Simple,  for  Testing  of  End-gauges.    W.  Breithaupt 1765 

Compass,  Anschiitz  Gyroscopic,  Theory  of.    O.  Martiensscn    22 

Compensator,  Soleil-Babinet,  with  Half -shadow  Arrangement.    G. 

Szivessy  1124 

Computer,  Exponential.    L.  Ross    537 

Condenser,    Bispherical    Reflecting,    for    Ultramicroscopy.      H. 

Siedentopf 579 

Co-ordinates,  Rectangular,  Instrument  for  Registering 21 

Deformation  and  Stresses  of  Materials,  Registration  of  Relation 

between.    A.  Ga^rine  761 

Densities,  Gas,  at  High  Pressures.    A.  Occhialini    539 

Distance,  Apparatus  for  Measurement  of.    E.  Hammer 901 

Evaporation  on  the  Nile  near  Khartum.    R.  Turstig  567 

Eyepieces,  New  Microscope.    Metz   1125 

Flight,  Measuring,  of  Flying  Machines.    L.  Ambronn  ii07 

Focometer,  Abbe.    H.  Fassoender 1808 

Grating,  Concave,  AutocoUimating  Mounting  for.    H.  C.  Richards  960 

Gyroscope  Mechanism.    J »  W.  Gordon  1766 

Gyrostatic  Action,  Novel  Illustrations  of.    J.  G.  Gray 158 

Integraph  for  Equation  of  Motion  of  Projectile.    E.  Pascal 1374 

Manometer,  Quartz,  New  Form  of.    G.  E.  Gibson 1069 

„         ,  Sensitive.    A.  Piccard  i 

,  Spurges 1235 

Manoscope,  Sensitive  Thermoelectric.    Gueritot 1389 

Measuring  Machine,  Reinecker.    A.  Leman 742 

Micromanometer.    A.  Henry    538 

t<^or  the  Bxplanation  of  this  Index  see  p.  697. 
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Abstract  Nm. 

Apparatus  and  Instruments  (Physical,  excluding  Electrical,  Descrip- 
tive), continued, 

Micromanometer,  New.    J.  D.  Fry 1236 

Micrometer,  Electric.    B.  Thieme  2 

Micro-photometer   for    Photographic    Density.      H.    Buisson  and 

C.  Fabry 1410 

„     -photometer,  Registering.    P.  P.  Koch    400 

„     -radio^aphy  :  New  Application  of  Rontgen  Rays.    P.  Goby...    787 

Microscope  Preparations,  New  Mounting  for.    C.  Cepede    11 26 

Slide,  Electrically-heated.     F.  G.  Cottrell    578 

„      ,  Long-focus.    F.  Robin     48 

„      ,  Thermal,  for  Minerals  at  High  Temperatures.     F.   E. 

Wright    1261 

Mirrors,  Formation  of,  by  Scattering.    G.  Rumelin 790 

Objective,  24-inch,  of  Sproul  Telescope.    J.  A.  Miller  and  R.  W. 

Mariott 963 

Ocular,  New  Reflection.    P.  G.  Nutting 167 

Orthophotography.    J.  M.  Lahy  1237 

Pendulum,  Electric.    M.  Schanzer 1757 

„     ,  Quartz.    M.  Schanzer 1922 

Photometer,  New  Acuteness-of- Vision.    R.  Pauli 49 

„  „    Bar.    W.  B.  Ferguson  382 

Pyrometers,  Optical,  see  also  section  Thermometry. 

Riadiometer  Attachment  for   Monochromatic  Illuminator.    W.  W. 

Coblentz 788 

Reflector,  Cassegrain,  with  Corrected  Field.    R.  A.  Sampson  1639 

Refraction,  Double,  of  Optical  Glass.     H.  Schulz 1807 

Resilience  905 

Ruler  for  Drawing  Curves.    Berkeley 145 

Seismograph,  Bifilar  Conical  Pendulum.    C.  Mainka 3^7 

„         ,  Direct-reading.    V.  Cremieu    1508 

Seismographic  Apparatus.    B.  Galitzin  1760 

Seismographs,  Controlling  the  Period  in.    F.  A.  Perret 1761 

Spectrograph,  Grating.    L.  Geiger  383 

,  Plane  Grating,  for  Stellar  Work.    J.  S.  Plaskett 961 

„  ,  Prism.    P.  Weiss  and  R.  Fortrat  786 

Spectrophotometer  for  Ultra-violet.    F.  P.  Defregger    1805 

„  ,  New  Types  of.    J.R.Milne  1938 

„  ,    „    ,  with  Savart's  Polariscope.    M.Wagner  ...  1142 

Stereoscope,  New  Mirror.    C.  Pulfrich  1141 

Stress  Distribution,  Determination  Optically  of.    E.  G.  Coker 320 

Strioscope  and  Interferential  Striograph.    G.  Sagnac 1262 

„    ,  Interferential.    G.  Sagnac 1412 

Sublimates,  Method  of  obtaining.    A.  L.  Fletcher  828 

Surveying,  Stereophotographic.    O.  Lemberger  744 

TeJethermograph,  Mechanical  Differential.    L.  J.  Briggs 824 

Testing  Machine,  looo-ton,  at  Bureau  of  Standards.     M.  Kurrein  ...  1375 

„  „       ,  Small  Hydraulic.    Genes  1758 

„  „       ,  Universal.    M.  Kurrein 155 

Thermostat  for  Low  Temperatures.    F.  Henning  826 

„  with  Air-heating.    F.  Gopel    190 

Viscosimeter,  Precision.    E.  W.  Washburn  and  G.  Y.  Williams 1576 

Wave  Model.     H.  Barkhausen 1703 

X-ray  Fluorescence.    W.  Kaufmann  1442 

Astronomy. 

At>sorbing  Medium  in  Space.    E.  S.  King 940 

Actinometry,  "  Yerkes,"  Scale  of.    J.  A.  Parkhurst 376,  1616 

Algol,  Spectrographic  Observations  of.    A.  Belopolsky 46 

„    ,  „  «  „.    F.  Schlesinger 952 

c  Aurigae.  Eclipsing  Binary.    H.  Shapley   1620 

Aurora  Eiorealis,  Expedition  for  Observation  of.    C.  Stormer  1259 

„       Spectrum,  Photographs  of .    L.Vegard 1930 

For  the  Explanation  of  this  Index  ^  ^^^^Qoogh 
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Astronomy,  continued. 

Binaries,  Eclipsing,  Orbits  of  44.     H.  Shapley k 947 

Binary,  Spectroscopic.     BP— 1°943.    Z.  Daniel   1623 

Bode's  Law,  Substitute  for.    [Miss]  M.  A.  Blagg 1603 

9  Camelopardalis,  Spectroscopic,  Binary.    O.J.  Lee * 949 

a  Canum  Venaticorum,  Periodic  Spectrum  of.    A.  Belopolsky 1638 

Chromosphere  and  Radium.    S.  A.  Mitchell,  J.  Evershed,  F.  W. 

Dyson 40 

„              ,  Radium  in.    S.  A.  Mitchell    1794 

Coma  Berenices,  Magnitudes  of  Stars  in.    Hnatek  956 

Comet  Gale  (1912a),  Spectrum  of 44 

M               ,»               „           »    .    P.  Idrac 371 

„      191 2  (6),  Identity  of,  with  Tuttle's  Comet.    G.  Fayet 43 

„      Quenisset  (191 1 /),  Spectrum  of.    G.Zappa  1406 

„      Schaumasse  (1913^),  Spectrum  of,    J.  Bosler    1802 

Corona  Spectrum,  Physical  Interpretation  of.    J.  W.  Nicholson 1595 

flCoronae  Borealis,  Radial  Velocity  of.     K.  Schwarzschild 1625 

Coronium  and  Helium.    A.  A.  Buss . 

ms  in.    C.  Stormer 7 

mum.    T.  E.  Espin   

-        - 

RR  Draconis,  Algol-variable.  J«*.Ji  .Seares  576,  1019 


Cosmical  Physics,  Important  Problems  in.    C.  Stormer 779,  780 

R  Cygni,  Observations  of,  near  Minimum.    T.  E.  Espin   784 

Double  Stars,  Spectroscopic,  Distribution  of.    P.  Stroobant. 


Durchmusterung,  Northern.     E.  C.  Pickering 1612 

„  ,  Scale  of.    E.C.Pickering 942 

Eclipse  Measurements,  Photoelectric.    J.  Elster  and  H.  Geitel   571 

Fireballs  and  Shooting  Stars.    W.  F.  Denning 1631 

e  Hydrae  A,B.,  Binary  System,  Orbit  of.    R.  G.  Aitkin    950 

{upiter,  Curious  Aspect  of  Third  Satellite  of.    J.  Guillaume 1260 
^ight-changes,  Rate  of,  in  Celestial  Objects.    S.  1.  Bailey 1621 

Luminosity  of  Black  Bodies  at  High  Temperatures.    C.  Nordmann  1697 

Lunar  Atmosphere,  Evidence  for.     M.  E.  J.  Gheury  1799 

„      Changes,  Possible.    P.  Stoian   941 

R  Lyrae,  Spectrum  of.    S.  Albrecht 1622 

Mercury,  Transit  of,  November  14,  1907.    N.  Donitch   369 

Meteor,  Detonating,  of  September  23,  1913.  Path  of.    G.  v.  Niessel...  1630 

Milky  Way,  Integrated  Spectrum  of.    E.  A.  Fath    782 

„  „  ,  Photographic  Chart  of.    C.  Boston  1617 

Moon,  Temperature  of.    F.  W.  Very 1798 

Nebula,  Pleiades,  Spectrum  of.    Slipher    955 

Nebulae  and  Star  Clusters,  Photographs  of.     H.  D.  Curtis 372 

„        ,  Gaseous,  Spectra  of.    A.  J.  Cannon 1620 

„        ,  Spectra  of .    J.  Meunier  1408 

Neptune's  Faint  Equatorial  Belts.    T.  J.J.  See 1800 

Nova  Geminorum  (1912),  Enhanced  Lines  in.     H.  F.  Newall  and 

F.  J.  M.  Stratton 1607 

„      Geminorum  (191 2),  Parallax  of.    F.  Slocum  1609 

„  „  „    ,  Spectra  of.    S.  B.  Barrett  957 

„  „  „    ,  Spectrum    of.    W.    S.    Adams    and     A. 

Kohlschutter 378 

„      Geminorum  (1912),  Spectrum  of.    F.  J.  M.  Stratton 574 

M  „  „    ,  M  .     F.C.Jordan    1608 

„  „  „    ,  „  .     F.  Kiistner  1610 

„      Lacertae,  Proper  Motion  of.     Balanowsky 45 

Novae,  Recent  Observations  of.    E.  E.  Barnard  1634 

Parallax  of  Weisse,  592.     E.  Kinberg , 577 

a  Persei,  Radial  Velocity  of.    J.  H.  Pitman 1627 

^  Persei,  Chromospheric  Lines  in  Spectrum  of.    P.  W.  Merril   953 

„         ,  Spectrographic  Observations  of.     F.C.Jordan    954 

Y  Piscium  and  RR  Draeonis,  Provisional  Orbits  of.     H.  Shapley  ...  1614 

Planets  and  Satellites,  Origin  of.    K.  Birkeland,  C.  Stormer 368 

„  „  „     ,  „      .    K.  Birkeland    «.-.  1801 

„        ,  Minor,  Visual  Search  for.    J.  Lagrula ..,•  i6o<| 
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Astronomy,  continued. 

Planets,  Satellite  Systems  of.     K.  Belot 370 

„        ,  Small,  Identification  of .     L.  F'abry  381 

Polar  Sequence,  Magnitude  Scale  of.    F.  H.  Scares  945 

Pole  Star,  Variability  of.    A.  Pannekoek    IA05 

Prominences,  Frequency  of,  on  E^st  and  West  Limbs.    J.  Evershed  160 1 
„  ,  Types  of,  associated  with  Sun-spots.     [Mrs.]  M.  A. 

Evershed 1600 

Radial  Velocity  Determinations  with  Objective  Prism.   F.  Schlesinger  1632 

Refraction,  Atmospheric,  Irregularities  in.     F.  Schlesinger  939 

Saturn's  Satellite,  Titan,  Mass  of.    H.  Samter  34 

Scintillation,  Study  of.    C.  Gallissot 374 

/3  Scorpionis,  Spectrum  of .    J.C.Duncan  377 

Solar  Activity,  Relations  between  Different  Phenomena  of.  A.  Ricco  1402 

„     Atmosphere,  Circulation  in.    F.  Slocum 1599 

„  „         ,  Conditions  of  Equilibrium  of.    G.  Gouy 1593 

„  „         ,  Magnetic  Field  in.    H.  Deslandres  367 

„  „         ,  Pressure  in.    C.E.St.  John    937 

„  „         ,  Refraction  by.    R.  S.  Capon  1597 

„  „        ,  Upper,  Structure  of.    H.  Deslandres  36 

„    Corona,  Constitution  of.    J.  W.  Nicholson  365 

„    Eclipse    Expedition    to    Vavau,    April    29,    191 1.     W.  J.  S. 

Lockyer 1804 

„  „        ,  Partial,  at  Greenwich,  April  17, 191 2.  Photographs  of    573 

„  „        ,  Total,  at  Vavau,  April  28,  191 1.    A.  L.  Cortie  3^ 

„    Magnetism.    K.  Birkeland  1935 

„    Mass,  Diminution  of,  by  Radiation.    J.  Bosler    1795 

„    Motion,  Determination  of.    W.  Dziewulski 42 

„    Photosphere,  Gaseous,  Theory  of.    Gouy 1797 

„    Radiation,  Atmospheric  Transmission  of.    F.  W.  Very   938 

„  „        ,  during  Eclipse,  April  17,  1912.    W.  Gorcynski  935 

„  „        ,  Effect  of  Atmospheric  Turbidity  of  191 2  on.    H.  H. 

Kimball  1256 

„    Radiation,  Measurements  of ,    C.G.Abbot 1598 

„  „        ,  Total,  during  Annular  Eclipse.    W.  H.  Julius 1605 

„  „        ,  Variation  of.    C.  G.  Abbot,  F.  E.  Fowle,  and  L.  B. 

Aldrich   1606 

„     Rotation  in  1911.    J.  S.  Plaskett  and  R.  E.  De  Lury 1596 

„    Spectrum  Wave-lengths,  Variations  of .    A,  Perot 366 

„  „        ,  Limit  of.    C.  Fabry  and  H.  Buisson 980 

„    Surface,  Magnetic  Fields  at.    Gouy  1404 

„    System,  Motion  of.    W.H.Pickering  364 

Star- Streams,  Two,  Constants  for.    T.  C.  Kapteyn  and  H.  A.  Weersma    379 

Stars  with  Peculiar  Spectra.     [Miss]  A.Cannon 1037 

„    ,  Bright,  Distribution  of,  in  Space.    A.  S.  Eddington 1611 

„     ,        „    ,  Galactic  Motions  of.     H.  C.  Plummer  1615 

„    ,        „    ,  Motions  and  Distances  of .     H.  C.  Plummer   785 

„    ,  Carrington's  Circumpolar,  Distribution  of.     F.W.Dyson 1613 

„    ,  Determining  Angular  Diameters  of,  by  Polarised  Light.    S. 

Pokrowsky 47 

„     ,  Faint,  Proper  Motions  of.    G.  C.  Comstock   958 

„    ,  Hottest.    A.  Pannekoek 1635 

„     ,  New  Eclipsing  Variable.    J.  Stebbins 948 

„     ,  Real  Temperatures  of.    C.  Nordmann 1633 

„    ,  Relation  between  Spectra  and  other  Characteristics  of .     H.  N. 

Russell    783 

„     ,  Relation  between  Spectrum  and  Colour  Index  of.    J.  A.  Park- 
hurst    946 

„    ,  Systematic  Motions  of.     B.  Boss  944 

„    ,  Variable,  Elements  of  Eclipsing.     H.  N.  Russell 35 

„    ,        ,,       ,  Real  Brightness  of.     H.  N.  Russell 1618 

Stellar  Magnitudes  and  Radial  Velocities.    G.  Jager  959 
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Stellar  Photometry,   Influence  of  Colour   and    Magnitude  in.    C. 

Gallissot 375 

„      Radial  Velocities.    W.S.Adams 1624 

„      Spectra  with  Objective  Prism.     E.  C.  Pickering 943 

ff  „      ,  Intensity  Distribution  of  Lines  in.     K.  F.  Bottlinger  1636 

„  .,      ,  Reversals  of  Calcium  Lines  in.    G.  Eberhard  and 

K.  Schwarzschild 1628 

Sun,  Detection  of  General  Magnetic  Field  of.    G.  E.  Hale   781 

„    ,  General  Magnetic  Field  of.    W.Chretien  1403 

Sun's  Polar  and  Equatorial  Diameters.    R.  P.  S.  Chevalier  1602 

Sun-spot  Numbers,  Relative,  Harmonic  Analysis  of.     H.  Kimura    ...  1796 
„   -spots  and  Terrestrial  Magnetic  Phenomena.    A.  L.  Cortie...877,  1734 

„        .,    ,  Attraction  of,  for  Prominences.     F.  Slocum 363 

,,        „    ,  Radial  Motion  in.    C.  E.  St.  John    936 

,,        „    ,       „     Velocities  of  Vapours  in.    C.  St.  John   '937 

„        „    ,  Similarity  of  Variations  of  S  Persei  and  of.     H.  H.  Turner    575 

„        „    ,  Systematic  Motions  of .     Hirayama 37 

Sun's  Rotation,  Spectographic  Observations  of.    J.  B.  Hubrecht 572 

X  Tauri,  Orbit  of .    F.  Schlesinger 951 

63  Tauri,  Radial  Velocity  of.     K.  Schwarzschild 1626 

Variables,  Eclipsing,  Darkening  at  Limb  in.     H.  N.  Russell  and  H. 

Shapley  373 

„         ,  Eclipsing,  W  Delphini,    S.  Cancri,  SW   Cygni,   and  U 

Cephei,  Elements  of.     H.  Shapley  j8o 

Zodiacal  Light,  Photometric  Observations  of.    Fessenkoff  1803 

Batteries,  Primary. 

Combustion  Galvanic  Cells.     E.  Baur  and  H.  Ehrenberg 296 

Concentration  Cell,  Silver  Nitrate — Acetone.    A.  Rosndestwensky 

and  W.  C.  McC.  Lewis  % 297 

Contact  Difference  of  Potential.    A.  Anderson  and  H.  N.  Morrison    106 

„      Potential  Difference,  Air-liquid.    G.  W.  Moffitt  2013 

„  „       Phenomena,  Charged  Surface  Layers  in.  A.N.Shaw  1104 

CU/CUSO4  Electrode  :  Influence  of  Addition  of  Free  Sulphuric  Acid 

D.  Reichinstein  and  A.  Zieren  2015 

Electro-osmotic  P.D.'s  caused  by  Movement  of  Solid  Particles  in 

Liquids.    J.  Stock 1225 

Galvanic  Cells  of  Water-insoluble  Organic   Liquids  and  Aqueous 

Solutions.    R.  Beutner    1224 

Hydrogen  Electrode  in  Dry  and  Moist  Alcoholic  Hydrogen  Chloride. 

R.  T.  Hardman  andf  A.  LSipworth    894 

Lead  Sulphide  Electrode  and  Passivity  of  Lead.    P.  P.  Lebedew  ...    300 

Liquid  Contact,  Potential  due  to,  Elimination  of.    A.  C.  Cumming...    314 

,,  „        ,  Potential  due  to.    A.  C.  Cumming  and  E.  Gilchrist  1910 

Lithium  Electrode,  Potential  of.    G.  N.  Lewis  and  F.  G.  Keyes 1562 

Polarisation,  see  also  section  Polarisation  (Electrolytic). 

Standard  Cells.     L.  W.  Oholm 1342 

Tantalum,  Potential  of.    G.  v.  Hevesy  and  R.  E.  Slade 295 

Volta-effect.    F.  Sanford   510 

„        .    H.  Conrad    1728 

„        ,    Critique  and  Study  on  Nature  of.    A.  E.  Hennings  ...  1725 
Batteries,  Secondary. 

Accumulators,  Industrial  Electrical,  see  section  B. 

Alkaline  Accumulators.    E.  Friedrich 1563 

Edison  Storage  Battery,  Tests  of.    C.  W.  Bennett  and  H.  N.  Gilbert  909B 
Capacity  (Electrostatic). 

Coils,  Capacity  of.    W.  Rietz    149*; 

Coils,  Determination  of  Capacity  of.    W.  Hiiter  67S 

Conjugate  Functions,  Determination  of  Electrostatic  Capacities  by. 

J,  W.  Woodrow 470 

Electrometer,  Effective  Capacity  of,   when   used  as  Quantometer. 

R.  Beattie  680 

For  the  Explanation  of  this  Index  see  p.  697. 

Digitized  by  VjOOQIC 


SUBJECT  INDEX.  705 

Abstract  Not. 

Capacity  (Electrostatic),  continued. 

Measurements,  see  separate  section. 

Spheres,  Two,  Problems  relating  to.    G.  B.  Jeffery,  A.  Russell 469 

Chemical  Equilibrium,  see  also  section  Thermodynamics. 

Equilibria  between  Metals,  see  sections  Alloys  and  Metallography, 
lonisation,  see  section  Dissociation. 

Sulphur  Modifications,  Relation  between.    H.  L.  dc  Leeuw 273 

„      ,  Selenium,  and  Phosphorus  Dissociation  Isotherms  of.    G. 

Preuner  and  I.  BrockmoUer 1908 

Conductivity  (Electric)  and  Resistivity. 

Artificial  Metallic  Conductors.     K.Baedeker   674 

Clay,  Felspar,  and  Quartz,  Polarisation  E.M.F.  of  Mixture  of.    A.  A. 

Somerville  118 

Conductance,  Electrical,  of  Non-aqueous  Solutions.    L.  1.  Shaw 1102 

„  1        n        t  of  Solutions  in  Methylamine  and  Ethyla- 

mine.    F.  F.  Fitzgerald  288 

„  ,  Equivalent,  at  Infinite  Dilution,  Calculation  of.     S.  J. 

Bates   1558 

Conduction,  Metallic,  Electron  Theory  of.    O.  W.  Richardson 1061 

„         ,  Surface,  of  Electricity.    J.  Stock  408 

Conductivity  and  Fluidity  of  Strong  Solutions.    W.  S.  Tucker 1089 

„  of  Atmosphere,  see  also  section  Static  Electricity. 

„  of  Electrolytes  in  Aqueous  Solutions  at  35°,  50°,  and  65'. 

S.  F.  Howard  and  H.  C.  Jones 289 

„  of  Salt  Vapours.    G.C.Schmidt  1712 

„  of  Salts,  as  conditioned  by  Temperature.    E.  J.  Shaeffer 

and  H.  C.  Jones 1221 

„  of  Solids.    E.  Weintraub    1060 

„  ,  Electric,  and  Light  Emission.    J.  Koenigsberger 2002 

„             I        II      » of  Alloys  :  Influence  of  Pressure.     B.  Beck- 
man  237 

„             ,  Electric,  of  Bismuth-Thallium  Alloys.    A.  E.  Whit- 
ford  115 

„       ^      ,  Electric,  of  Certain  Crystals.    W.  C.  Rontgen  and  A. 

Jofife 1492 

„  ,  Electric,  of  Concentrated  Salt  Solutions.   A.  Sachanov  201 1 

„  ,       „       ,  of  Diamond.    H.  v.  War  ten  berg 496 

„  >       n       f  of  Glass  and  Rock  Crystal.    R.  Ambronn...  1043 

„  »       „       ,  of  Pure  Ether.    J.  Carvallo  1490 

„  ,       „       ,  of  Thin  Films  of  Dielectric.    E.  Branly 497 

„  ,  Electrical,  of  Sulphur.    M.  Pigulewsky   2003 

„  ,         ,,        ,  of  Tellurium.    Mile.  P.  Collet  1196 

„  ,  Equivalent,  and  lonisation  of  Nitrates.    P.  C.  Ray  and 

N.  Dhar  738 

„  -water,  Preparation  of.    R.  Bourdillon    1559 

Electron  Atmospheres  of  Metals,  Preliminary  Note  on.    R.  W.  Wood    865 
lonisation,'  see  sections  Dissociation  and  lonisation,  and  Discharge, 

Electric. 
Measurements,  see  separate  section. 
Resistance  between  Metal  and  Crystal  at  Surfaces  of  Separation. 

F.  Streintz 119 

„  of  Carbon  Contacts,  Study  of.    A.  L.  Clark  1049 

„  of  Graphite,  Effect  of  Transverse  Magnetisation  on.    D.  E. 

Roberts   iiy 

„  of  Heated  Graphite  and  Carbon.    E.  F.  Northrup 1338 

„  of  Metallo-Crystalhne  Junctions.    A.  Wesely   673 

„  of  Metals,  Electrical :  Influence  of  Temperature  and  P^e^- 

sure.    E.Griineisen ^ 1047 

„  of  Powdered  Conductors.    A.  A.  Somerville 235 

„  of  P3rrites  Crystal  at  Low  Temperatures.    B.  Beckman  ...  1493 

,,  of  Solid  and  of  Liquid  Mercury.    A.  Baltruszajtis  671 

„         ,  Meet  of  Magnetic  Fields  on.    C.  W.  Heaps 1044 
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Conductivity  (Electric)  and  Resistivity,  continued. 

Kesistance,  Electnc,  of  Mixtures  of  Copper  and  Mercury.    A.  P. 

Schleicher  236 

„         ,  Electric,  of  Soap  Films.    A.  Hagenbach   1340 

„         ,  Electrical,  Change  in,  due  to  Pressure.     H.  K.  Onnesand 

B.  Beckman   1339 

„         ,  Electrical,  of  Metals,  EflFect  of  Vibration  on.   H.  L.  Brakel    234 
n         t         tt        r  of  Oxides  :  Variation  with  Temperature.  A.  A. 

Somerville  116 

Resistivity  of  Metals.    E.  F.  Northrup  and  V.  A.  Suydam 1046 

Selenium,  Action  of .    A.  Pochettino 233 

„         ,  Effect  of  Abrasion  on  Conductivity  of .    F.C.Brown  232 

„         ,  Variation  of  Resistance  of,  due  to  X-  and  Radium-rays. 

H.  Guilleminot  1197 

Conductivity  (Thermal). 

Air,  Thermal  Conductivity  of,  at  Low  Pressures.  A.  Trowbridge  ...  1839 
Crystals,  Thermal  Conductivity  of.     N.  Botez  and  H.  Hertenbtein  ...  1300 

Insulation^  Heat,  Experiments  on.    F.  A.  J.  Fitzgerald 1168 

Measurements,  see  ^paratc  section. 

Metals,  Thermal  Conductivity  of.    S.  Pagliani.. 440 

Pipe  through  which  Gas  flows.  Conduction  of  Heat  along.    W.  F.  G. 

Swann 825 

Steady  State,  Attainment  of,  when   Heat    diffuses   along   Moving 

Cylinder.    [Miss]  A.  Somers 623 

Critical  Points  and  Constants. 

Critical  Coefficient  and  Molecular  Weight  of  Substances  at  Critical 

Point.    A.  Boutaric 737 

Iron,  Displacement  of  Critical  Points  of,  by  Addition  of  Silicon.    G. 

Charpy  and  A.  Cornu  « 1898 

Measurements,  see  separate  section. 

Minimum  Critical  Temperature,  Condition  for  Existence  of.    J.  D. 

van  der  Waals  310 

Optical  Properties  of  Substances  at  Critical  Point.    C.  Smith  173 

/-T-v.-surface,  Thomson-van  der  Waals,  Realisation  of.    J.  Meyer  ...      91 

Sulphur,  Selenium,  and  Tellurium,  Studies  on.    E.  Beckmann 1892 

Dielectrics^  see  also  section  Capacity. 

Air,  Dielectric  Constant  of,  at  High  Pressures.    A.  Occhialini  and 

E.  Bodareu 1048,  1496 

Behaviour  of  Dielectrics  after  Electrical  Excitation.  E.Schreiber...  1497 
Changes  in  DielectricCon^tant  by  Strain.  E.  P.  Adams  and  C.W.  Heaps  211 
Gutta-percha,  Properties  of,  in'  Alternating-current  Fields.    G.    L. 

Addenbrooke 365B 

Hysteresis,  Dielectric.    W.  M.  Thornton  122 

Imperfect  Dielectrics.    K.  W.  Wagner  .- 655 

Ionised  Dielectrics,  New  Experiments  on.    A.  Zaroubine 241 

Kinetics  of  Dielectrics  :  Melting-point,  Pyro-  and   Piezo-electricity. 

E.  Schrodinger 1457 

Liquid  Dielectrics,  Existence  of  Electric  Dipoles  in.    S.  Ratnowsky  1874 
„  „        ,  lonisation  of,  by  Radium  Emanation.   G.  Jaffe...  17 10 

„  „         ,  Ionised,  Behaviour  of.  During  Passage  of  Electric 

Currents.     H.  J.  van  der  Bijl 108 

„       Dielectrics,  Slow  Ions  in.     H.  J.  van  der  Bijl 1223 

„       Insulators,  Dielectric  Properties  of,  at  High  Voltages.    L. 

Pungs  592B 

Measurements,  see  separate  section. 

Residual  Charge  of  Leyden  Jar.  'G.  Brcntano 107 

„         Charges,  Theory  and  Measurement  of.    A.  Anderson  and 

T,  Keane 240 

Salts,  Dissolved,  Dielectric  Constants  of.    P.  Walden 73 1 

Solid  Bodies,  Three-plate  Condenser  and  Dielectric  Constants  of. 

E.  Griineisen  and  E.  Giebe 509 

Thin  Films  of  Dielectric,  Electric  Conductivity  of.    E.  Branly 497 
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DifiFusion. 

Dissolved  Substances,  Diffusion  of,  New  Method  for  determining. 

L.  W.  Oholm. 1097 

Electrolyte,  Diffusion  of,  in  Gelatine.    L.  W.  Oholm 1098 

Fractionation    by    Diffusion :    Application   to   Colloidal  Solution^. 

Part  I.    S.  Dabrowski 292 

Gases,  Coefficient  of  Diffusion  for.    J.  P.  Kuenen    1248 

Silver,  Diffusion  of,  into  Glass.    G.  Schulze 1099 

Solids,  Diffusion  in.    C.  H.  Desch 24 

Viscosity  of  Solvent,  Dependence  of  Diffusion  on.    L.  W.  6holm  ...  iioo 
Dilatation. 

Copper,  Thermal  Expansion  of.  Length  Standard  and.     G.  F.  K. 

Langbein « .^...  146 

Dilatometer,  Abbe-Fizeau,  Measurements  of   Expansion  with.    W. 

Bein , 88 

Liquids,  Adiabatic  Expansion  in.    L.  Gay 1167 

„      ,  Thermal  Expansions  of,  between  Boiling-point  and  Critical 

Point.    J.  Meyer  1840 

Marble,  Thermal  Expansion  of.     H.  Nisi  1689 

Solids,  Dilatation  of.    W.  Block   193 

Water,  Expansion  of,  below  o°C.    J.  F.  Mohler  439 

Discharge  in  Gases  and  in  Vacuo  (Electric),  including  Discharge  of 
Condensers ;  see  also  section  Rays. 

Absorption  of  Gas  in  Vacuum  Tubes.    S.  E.  Hill ^ 486 

Absorption,  Gas,  see  also  section  Absorption. 

Afterglow,  Observations  of.    B.  Thieme > 1992 

Air  Films,  Electric  Currents  through.    A.  Anderson  1990 

Anode-fall,  Influence  of  Space  Charge  on.   -R.  Reigcr 1475 

„.     Phenomena  in  Vacuum  Discharges.    W.  G.  C^dy 1191 

„      Rays,  Formation  of,  and  Anomalous  Anode-falls.     O.  Reich- 

enheim  »..^ * 1989 

Arc,  Singing,  Oscillographic  Study  of.    J.  E.  Hoyt 494 

Arcs,  MetaUic,  Deposit  upon  Poles  of.    w.  G.  Duffield 1996 

Atoms,  Multiply-charged.    J.  I.  Thomson  206 

Brush  Discharge,  Electric,  in  Water  and  Salt  Solutions.    H.  Smith...  1331 
„           „          in   Chlorine,  and  Velocity  of  Ions,  Connection 

between.    K.  Przibram 1477 

Canal  Rays  and  Electronic  Affinity.    J.  Franck   1714 

„         „  ,  Generation  of  Light  by.    L.  Vegard 1183 

„        „  ,  Hydrogen,  Reflection  of.    E.  Wagner 1474 

„         „  ,  Influence  of  Nature  of  Gas  on  Disintegration  by.    V, 

Kohlschiitter 223 

„     Rays,.  Nitrogen  and  Oxygen,  Generation  of  Light  by.     L. 

Vegard    \ 1473 

„     Rays,  Primary  Velocity  of.    K.  Glimme  and  J.  Koenigsberger  1184 

„         „  ,  Scattering  of .    J.  Stark  and  H.  Kirschbaum   1472 

„        „  ,  Secondary.    H.  Baerwald  1470 

„         „  ,         „          Rays  Liberated  by.     H.  Baerwald   220 

„        ,,  ,  Transmission  of,  through  Thin  Partitions.    A.  N.  Gold- 

..    smith  1715 

Carriers  of  Negative  Thermionic  Current  in  Vacuum.    G.  Owen  and 

R.  Halsall   1481 

Cell,  Elster  and  Geitel  Potassium- Hydride.     E.  Marx  and  K.  Lich- 

tenecker 1326 

Cells  of  Alkali  Metals,  Spontaneous  E.M.F..  in.    J.  W.  Woodrow   ...  11 1 

Characteristic  Curves  for  Gases  at  Low  Pressures.    R.  F.  Earhart  ...  853 
Conductivity  in  Cylindrical  Fields  at  Atmospheric   Pressure.    V. 

Schaffers 1716 

Conductivity  of  Rarefied  Gas  affected   by  Magnetic  Fields.      H. 

Stassano  660 

C^ookes  Dark  Space,  Influejice  of  Kathode  on  Length  of.    F.  W. 

Aston   487 
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Discharge  in  Gases  and  in  Vacuo  (Electric),  including  Discharge  of 
Condensers,  continued. 
Current  Distribution  at  Kathode  of  Discharge  Tubes.    A.  Wehnclt...    857 

,,       -potential  Curves  of  Oscillating  Spark.    S.  R.  Milner   49* 

Cylinders,  Concentric,  Discharge  between,  in  Gases  at  Low  Pressures 

F.  W.  Aston   228 

De  La  Rive's  Tube,  Electric  Discharge  in.    D.  N.  Mallick    224 

Dendritic  Structures,  Studies  of  :  Application  to  Metallography.    R. 

Arpi 754 

Dielectric  Cohesion.    E.  Bouty 664,  856 

Disintegration  of   Metals.    Condensation  Nuclei  from  Hot  Wires. 

J.  H.  T.  Roberts 858 

Disruptive  Discharge  due  to  Two   Striated  Positive  Columns.    A. 

Wehnelt 1035 

Duddcll    Currents,  see  sections   Alternate-Current    Research    and 

Oscillations. 
Electrons  Liberated  by  Photoelectric  Actiop,  Velocity  of.    K.  T. 

Compton 1465 

„        ,  Emission  of,  from  Tungsten  at  High  Temperatures.  O.  W. 

Richardson 14^ 

,  Motion  of,  in  Gases.    J.  S.  Townsend  and  H.  T.  Tizard...  1462 
„        ,  Slow,  and  Gas  Molecules,  Collisions  of.    J.  Franck  and 

G.  Hertz 1853 

Emission  of  Charges  in  Vacuo.    E.  Hcnriot 225 

Energy  absorbed  by  Gas  under  Influence  of  Alternating  Currents. 

A.  Chassy 226 

„      required  to  Ionise  an  Atom.    R.  T.  Beatty 1708 

Flame,  Acetylene- Electric.    C.  F.  Lorenz 046 

Geissler  Tube,  Temperature  of  Kathode  and  Anode  in.    B.  Hodgson  1187 

Glow  Discharge  from  Wires,  Theory  of.    J.  S.  Townsend 133* 

„             „        in  very  Pure  Gases,  Observations  on.    G.  Gehlhoff  408 

„             „        ,  Generation  of  Light  in,  and  Canal  Rays.    L.  Vegard  113 

Heated  Sails,  lonisation  produced  by.    C.  Sheard  1028 

,.     Silver,  Emission  of  Particles  by.    D.  M.  Shaw  »  1042 

Heating  Effect  of  Electric  Current  through  Gas.    A.  Chassy    1478 

Helium  and  Neon,  Experiments  on  Electrical  Discharge  in.     H.  E. 

Watson    1034 

„      ,  Absorption  of,  under  Electric  Discharge.     R.  J.Strutt   267 

„      ,  Presence  of,  in  Gas  from  Interior  of  X-Ray  Bulb.    W. 

Ramsay  S1033 

Hertz-Hallwachs  Effect.    G.  Rcboul  661 

Hot   Bodies,  Absorption    of    Heat  produced   by   Emission    from. 

H.  L.  Cooke  and  O.  W.  Richardson     1186 

„     Bodies,  Quantum  Theory  and  Emission  from.    W.  Wilson 1985 

„    Metals,  Electrical  Emissivity  of.    J.  A.  Harker  and  G.  W.  C. 

Kayc    1713 

Hydrogen  Tubes,  Motion  of  Emission  Centres  in.    A.  Perot 854,  855 

lonisation  and  Photo-electricity  of  Vapours  of  Alkali  Metals.    S.  H. 

Anderson    4^^ 

by  Charged  Particles.     N.Campbell   1711 

„       by  Rontgen  Rays.     F.  Lebeau  049 

„       Currents,  Effect  of  Magnetic  Field  on.    W.  Duane 495 

„       in  Free  Atmosphere,  see  Section  Static  Electricity. 

„       in  Gases  by  Rontgen  Radiations.    C.  G.  Barkla  and  A.  J. 

Philpot    1709 

„       \n  Gaseous  Mixtures  by  Rontgen  Radiation.    L.  Simons  1857 

„       of  Air  by  Quartz  Mercury  Arc.    L.  and  E.  Bloch 479 

„       of  Potassium  Vapour  by  Ultra-violet  Light.  S.H.Anderson  1026 

„       Voltages  in  Gases.    J.  Franck  and  G.  Hertz   659 

„       ,  Columnar,  Experiments  on.    E.  M.  Wellisch  and  J.  W. 

Woodrow i860 

„       ,  Fluctuations  in,  due  to  y-Rays.    P.  W.  Burbidge  1861 
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Discharge  in  Gases  and  in  Vacuo  (Electric),  Including  Discharge  of 
Condensers,  continued, 

lonisation,  Gas,  by  Schumann  Rays.    L.  and  E.  Bloch 478 

„      ,  Positive,  produced  by  Platinum  and  Certain  Salts  when 

Heated.    F.  Horton 852 

„       ,  see  also  section  Dissociation  and  lonisation. 
lonisations  within  Closed  Vessels  due  to  Rontgen  and  Gamma  Rays. 

A.  S.  Eve 77   , 

Ionised  Air,  Current  Curves  in.    E.  Wertheimer 198^ 

„      Gases,  Kinetic  Theory  of.    Gouy  210 

„  „   ,  Simultaneous  Action  of  Magnetism  and  Gravitation 

'upon.    Gouy,  C.  G.  Darwin 480 

Ion,  Abnormal  Kinetic  Energy  of,  in  Gas.    F.  B.  Pidduck    1463 

Ions  in  RareBed  Gas,  Magnetic  Separation  of.    A.  Righi  147 1 

„  ,  DifiFusion  of,  into  Gases  at  Low  Pressure,  C.  E.  Haselfoot  ...  217 
„  ,  Gaseous,  Number  of  Elementary  Charges  on.  P.  Langcvin ...  1863 
„    ,  Negative,  Effect  of  Magnetic  Force   on    Motion  of.    J.  S. 

Townsend  and  H.  T.  Tizard 215 

„   ,  Positive  and  Negative  :  Condensation  of  Water  Vapour  in  COt. 

Besson    » 218 

„    ,  Recombination  of,  produced  by  Rontgen  Rays.    S.  J.  Plimpton    848 

.    H.Thirkill  ...  1858 
Kathode  and  Rontgen  Rays,  Relations  between.    R.  Whiddington, 

A.  A.  Campbell-Swinton 1288 

„     -ray  Line,  Beaded  Character  of.    C.  T.  Knipp 1868 

„       Rays.    S.  Rudberg 663 

„  „  ,  Goldstein's  Invisible.    A.  Wehnelt  1469 

„  „  ,  Pressure  of .    E.  v.  Angerer  1320 

„  „  ,  Slow,  Reflection  of.    L.  HouUevignc 484 

Kathodic  Sputtering.    G.  W.C.  Kaye 1190 

Light  given  out  by  Gases  under  Kathode  Rays.    E.  Gehrcke  and  R. 

Seeliger  485 

Lightning,  see  section  Static  and  Atmospheric  Electricity. 

Low-potential  Discharge,  Peculiar,  in  Highest  Vacua,    R.  J.  Strutt  1866 

Luminosity  of  Electric  Discharge  in  Gases,  Duration  of.     R.  J. 

Strutt  859 

Luminous  Centres,  Movement  of,  in  Electric  Discharges.    A.  Perot  1479 
Magnetic  Field  :  Action  upon  Discharge  through  Gases.    L.  T.  More 

and  S.  J.  Mauchly i995 

„         Rays.    A.  Righi 219 

Matter  in  its  Electrically  Explosive  State.    F.  E.  Nipher  1864 

Mobility  of  Ions  in  Dense  Media.    H.  J.  van  der  Bijl 1027 

„       of  Positive  Ion  at  Low  Pressures.    G.  W.  Todd 847 

Neon,  Occurrence  of,  in  Vacuum  Tubes  containing  Hydrogen.    J. 

Masson 1329 

„   ,  Presence  of,  in  Hydrogen  after  Passage  of  Discharge  through 

latter.    J.  N.  Collie  and  H.  S.  Patterson 1036,  1330 

„    ,  Tube  containing,  Effect  of  Diameter  on  P.D  of.    G.  Claude...  1994 

„        „    ,  Absorption  of  Gas  by  Electrodes  in.    G.  Claude 782B 

Nitric  Oxide,  Formation  of,  in  High-tension  Ara    F.  Fischer  and 

E.  Hene ^ 

Nuclei,  Formation  of,  in  Gases,  bv  Ultra-violet  Light.    F.  Bortini ...  1031 
Ozone  Tubes,  Siemens,  Electrical  Quantities  in.    V.  Ehrlich  and  F. 

Russ 1905 

„      ,  Production  of,  by  Lenard  Rays.    F.  Kruger  662 

Particles  ejected  from  Atoms,  Photography  of.    C.  T.  R.  WUson......    851 

Photo-effect  of  Potassium :  Influence  of  Oxygen.    R.  Pohl  and  P. 

Pringsheim 1986 

„    -effect.  Normal,  with  Potassium  Amalgams.    R.  Pohl  and  P. 

Pringsheim 14^ 

„    -effect.  Selective,  in  Relation  to  Absorbed  Energy.    R.  Pohl 

and  P.  Pringsheim IQ32 
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Dischargtt  in  Gases  and  in>  Vacuo  (Electric),  includiag  Dischar^  of 
Condensers,  continued. 
Photorcffects,  Normal,   Long-wave    Limit   of.     R.    Pohl    and    P. 

Pringsheim    ^........ , 1987 

Photoelectric  Action,  Theory  of.    O.  Wi  Richardson 483 

„  Behaviour  of  Iron  in  Active  and  Passive  State.     H.  S. 

Allen    , ^ .....w...*. /......... 850 

.     „        .      Cell,  Rectification  by.    S.H.Anderson 1050 

..     „...  Cells,  Sensibility  of.    J.G.Kemp  ...1327 

„  Current  in  Gases,  Theory  of .    A.  Partzsch  669 

„  Effect  and  Planck's  Quantum.    P.    Debye   and   A. 

Sommerfeld. * ,....,... 1859 

.„  Effect  in  Toluene.    A^  Naccari 221 

„     .  „      of  Metallic  Compounds  :  Influence  of  Valency. 

G.  A.  Dima k * 1324 

„  Effect,  Observation  of  Variations  of .     P.  Pringsheim...  1988 

„  Electrons,    High    Velocities    of.    R.    Pohl    and    P. 

Pringsheim 481 

„  Emission  of  Electrons  from  Calcium.    R.  Pohl  and 

P.. Pringsheim  „ ...*... 1029 

„  Fatigue.    A.  Becker , 222 

j,  Phenomena  of  Anthracene  :  Relations  to  Fluorescence. 

M.  Volmer 1185 

„      .        Phenomenon  Exhibited  by  Liquid  Sulphur  Dioxide. 

J.  Carvallo « 1466 

„  Properties  of  Thin  Platinum  Films.    J.Robinson 1030 

Photo-electricity,  Penetration  in.    A.  Partzsch  and  W.  Hallwachs ...  1325 

„   -electrons,  Velocities  of .    A.  L.  Hughes » 1464 

Photographic  Plates,  Effect  of  Low-potential  Current  upon.    H.  V. 

GiU  , « , 1993 

Plane-Sphere    System,  Electric  Loss  in,  in  Air.    A.  Guillet  and 

M.  Aubert 666 

Point-plane  Discharge,  Potential  Measurements  in.     [Miss]  P.  M. 

Borthwick 227 

Positive  Electricity,  Rays  of .    J.J.Thomson    1862 

„       Raj^s.    >V.  Wien ».. 112 

Potential  Disturbances  due  to  Sounds  in  Lighted  Positive  Column. 

R.  Reiger 1333,  1334 

Pseudo-resonance,  Electric,  Phenomena  of.    G.  Claude....,^ ^89 

Righi's  Luminous  Masses.    L.  Amaduzzi   w 065 

Ring  Discharge  without  Electrodes,  Conductivity  of  Gases  in.    R. 

Wachsmuth 229 

Rontgen  Rays,  Intensity  Distribution  of,  from  Pt  An ti kathode.    W. 

Friedrich    ; .......4 129 

Silent  Discharges  through  Gases  at  Atmospheric  Pressure.    E.  H. 

Riesenfeld  * 1865 

Spark  in  H.F.  Circuit,  Radiation  and  Energy  Dissipation  of.    H.  R. 

v.  Traubenberg 862 

„     Photographs  at  High  Pressures.    A.  W.  Porter  and  W.  B. 

Haines 1480 

Sparks  caused  by  Closing  and  Breaking  Circuits,  Resistance  of. 

O.  E.  Gunther 1907 

Stratified  Vacuum  Discharges.    E.  Riecke. 1188 

Striations,  Influence  of  Space  Charge  on.    R.  Reiger , 1476 

Vacuum  Tubes,  Hysteresis  in.    K.Fischer 1991 

Vapours,  Salt,  Conductivity  of.    G.  C.  Schmidt 1712 

Wehnelt  Valve  Tube,  Dynamical  Characteristics  of.    R.  A.  Porter...  1037 
Dispersion  (Light). 

Air,  Dispersion  of,  and  of  Carbon  Dioxide.    L.  H.  Siertsema  1266 

Anomalous  Dispersion  in  Sodium  Vapour.    D.  Roschdestwensky    ...      70 
Dispersion,  Absorption  and  Fluorescence  of  Light.    B.  Soderborg^..  1420 

..  .:  ...Fluoritey  Dispersion  of,. in. Infra-red,    F.  Pasclwn •, 1438 
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Dispersion  (Light),  continued. 

Halogens,  Ozone,  Steam,  and  Ammonia,  Dispersion  of.    C.  and  M. 

Cuthbertson   i6a2 

Mercury  Vapour,  Selective. Dispersion  of.    R.  W.  Wood  908 

Metals,  Dispersion  of.    L.  P.  Wlieeler 1270 

Prisms,  Deviations,  produced  by.    H.  S.  XJhler.... .....i 1132 

Rotatory    Dispersive  Power  of  Organic  Compounds.    I.  and   II. 

T.  M.  Lowry  and  T.  W.  Dickson 1652 

„  Dispersive  Power  of  Organic  Compounds.    III.    T.  M. 

Lowry ; 16^3 

Self-testing  of  Dispersion  Apparatus.    C.  V.  Burton   385 

Water,  Optical  Properties  of  Ions  in.    A.  Heydweiller  581 

Dissociation  and  lonisation. 

Cryoscopic  Measurements,    see   section  Freezing-,    Melting-,    and 

Boiling-Points. 
Dissociation    Isotherms   of    Sulphur,  Selenium,   and    Phosphorus. 

G.  Preuner  and  I.  Brockmoller  1908 

„  of  Oxides,  Carbonates,  and  Sulphides.    W.  Hempel 

and  C.  Schubert  294 

„  of  Strong  Electrolytes,  Activity  of  Ions  and.    G.  N. 

Lewis 892 

„  Pressures  of  System  Copper — Cuprous  Oxide.    R.  E. 

Slade  and  F.  D.  Farrow    - 739 

Flame,  Acetylene- Electric.    C,  F.  Lorenz 846 

lonisation  and  Law  of  Mass  Action.    W.  R.  Bousfield  1105 

„         by  Kathode  Rays  and  Chemical  Effects,  Relation  between. 

E.  Jacot  893 

„         in  Gases  by  Rontgen  Radiations.    C.  G.  Barkla  and  A.  J. 

Philpot    1709 

„         of  Sulphuric  Acid  in  Dilute  Solution,  Mode  of.    J.  A. 

MuUer * 740 

„         of  the  Atmosphere,  see  section  Static  Electricity. 

Ions,  Negative  and  Positive,  Lack  of  Symmetry  of.    Besson 218 

Phosphorus  Fog  Particles,  Phosphorus-content  of.    K.  Przibram   ...     no 
Dynamics  and  General  Mechanics. 

A.  Einstein's  Theorem.    E.  M.  Lemeray    335 

Aerodynamics.    A.  Lechner 916 

Aeronautical  Committee,  Government,  Work  of  582B 

Air  Eddies,  Suspension  of  Particles  in.    W.  Schmidt 1782 

„   Flow,  Resistance  to,  in  Pipes.    A.  H.  Gibson 13 

„  -resistance.    W.  Konig 341 

Continuous  Media,  and  P.  Appell's  Equations.    E.  Guillaume 921 

Co-ordinate  Systems  of  Dynamics.    E.  Gehrcke 1118 

Explosive  Wave,  Propagation  of,  in  Solids.    J.TaflFanel  and   H. 

Dautriche  160 

Flow  of  Anisotropic  Liquids  in  Magnetic  Field.  M.  W.  Neufeld  ...  1771 
„  of  Incompressible  Viscous  Fluid ,'StabiHty  of.  A.  H.Gibson ...  552 
„    Process,     Experiments    on,    in     Divergent    Channels.      H. 

Hochschlld '. 1384 

„    ,  Fluid,  Laws  of .    V.Kaplan  15 

„    ,  Stationary,  of  Compressible  Fluids.    O.  Janzen   1772 

Fluids,  Energy  Law  for.    D.  Bdnki 553 

Friction,  External,  of  Gases.    W.  Gaede    1245 

Frictionless  Liquid,  Two-dimensional  Motion  of*    W.  B.  Morton  ...  1776 

Gravitation  Field,  Einstein's  Stationary.    P.  Ehrenfest 1583 

„         ,  Four-dimensional,  Theory  of .    ].  Ishiwara "...    909 

„         .Theory of,    M.Abraham 331 

n         ,        ff        '    G.  Pavanini 332 

Gyrostatic  Action.    J.  W.  Milnor 4 350 

„  „    ,  Novel  Illustrations  of .    J.G.Gray 158 

Ice  Friction  under  Pressure.    H.  Morphy 545 

Impact,  Oblique,  of  Two  Confined  Streams  of  Water.    A.  H.  Gibson    550 
For  the  Explanation  of  thi»  Index  see  p,  697. 
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Dynamics  and  General  Mechanics,  continued. 

Impulsive  Thrusts  in  Pipes  having  varying  Diameters,    de  Sparre ...  1383 

'*  Kilogramme"  as  Unit  of  Force.    E.  Budde,  K.  Strecker 758 

Linear  Space-time  Transformations.     K.  Kraft 329 

Liquid,  Viscous,  Motion  of,  due  to  Uniform  and  Periodic  Motion. 

W.  J.  Harrison 555 

Longitudinal  and  Transversal  Masses.    P.  Frank ^ 29 

„          and  Transverse  Mass.    J.  Ishiwara 549 

Mechanics,  Non- Newtonian.    R.  C.  Tolman 548 

Minkowski's  Mechanics.    F.  J.  de  Wisniewski 763,  11 19 

„         *•  World,"  Space-time  Lines  in.    F.  Kottler 765 

Motion  of  Disc  on  Rough  Plane.     P.  Field   \ 4 

„      of  Viscous  Fluid  under  Rotating  Plate.     H.  Sanders 16 

„     ,  Steady  and  Turbulent,  in  Gases.    J.  J.  Dowling    „ 14 

Nozzles,  Flow  of  Gases  from.    G.  Forner 1041B 

Oscillations  about  Position  of  Equilibrium.     H.  J.  E.  Beth  1775 

Projectile,  Exit  of,  from  Mortar    12 

Relativity  and  Gravitation.    G.  Nordstrom    354 

„         and  Kinematics.    E.  Borel 767 

„         and  Mechanical  Views  of  Radiation.    M.  La  Rosa  355 

„         and  Uniform  Rotation.    J.W.Nicholson    330 

„         Equations.    C.  Cailler 764 

„         Mechanics,  Inertia  and  Weight  Masses  in.    G.  Nordstrom  1250 

„         Principle  and  Law  of  Central  Forces.     Lemeray 334 

„         Theory.    T.  Petzoldt 353 

„              „      ,  Ponderomotive  Forces  in.    M.  Laue  920 

„        ,  and  Principle  of  Least  Action.    E.  Henschke 1252 

„        ,  Mass,  Force,  and  Energy,     R.  D.  Carmichael  755 

„        ,  Philosophical  Aspects  of.    R.  D.  Carmichael  917 

„        ,  Quaternionic.    L.  Silberstein 547 

„        ,  Space-Time  Manifold  of.    E.  B.  Wilson  and  G.  N.  Lewis  328 

„        ,  Theory  of.    R.  D.  Carmichael  19 

Resistance  of  Air  to  Motion  of  Inclined  Planes.     L.  Mina 119B 

„          of  Spheres  in  Moving  Air.    G.Eiffel  465B 

„          to  Motion  of  Body  in  Fluid.    T.  v.  Kdrman  28 

Spiral,  Double,  Friction  and  Isochronism  of.    J.  Andrade 1242 

Stable  System,  Approximate  Determination  of  Period  of.    A.  Mallock  1382 

Suction  behind  Ships.    Poincet    342 

Turbulence,  Gaseous  :  Influence  of  Temperature.    C.  Schaefer  and 

G.  Frankenberg 752 

Velocity  Distribution  of  Air  near  Wire  moving  Lengthwise.     K. 

Przibram 1251 

Vortices,  Alternate,  Zone  of  Formation  of,  behind  Obstacle.    H. 

Benard 911,  1116 

„       ,  Cellular,  New  Species  of.    C.  Dauzere  1117 

"  Water-hammer,"  Theory  of  Phenomenon  known  as.    L.  AUievi  ...  922 

Waves,  Deformation  and  Interference  of,  in  Gases.    L.  Crussard   ...  760 

„      ,  Ocean  ;  Soa-beaches  and  Sandbanks.    V.  Cornish     923 

Wind  Velocity,  Distribution  of,  about  Circular  Rod.    J.  T.  Morris  ...  1777 
Elasticity,  see  also  section  Metallography. 

Bars,  Compound,  Euler's  Breaking  Formula  for.    A.  Lechner 352 

Beam,  Relation  between  Deflection  of,  and  Internal  Stresses.    A. 

Rcjto 745 

Beams,  Curved,  and  Strength  of  Hooks 1926 

„     ,  Theory  of.    Hisely    327 

Bismuth  Wires,  Elastic  Properties  of.    J.  E.  Harris   5 

Columns,  Taper,  Theory  of.    W.  M.  Wallace   157 

Crystals,  Elasticity  of .    T.  Reimers 1108 

Cylinders,  Thick,  Resistance  of,  to  Rupture.    Malaval  746 

Fatigue,  Thermoelectric,  as  Method  of  Testing.    T.  R.  Lawson  and 

J.  A.  Capp  907 

Girder,  Bow,  Equilibrium  of.    A.  H.  Gibson 351 
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Elasticity,  continued. 

Ice,  Elasticity  of.    K.  R.  Koch , 1575 

„  ,  Properties  and  Structure  of.    R.  S.  Tan*  and  J.  L.  Rich 1243 

I ndiarubber,  Elongation  of.    S.  Ono  1380 

Load-extension    Diagrams  taken  with  Optical  Indicator.     W.  E. 

Dalby  1378 

Notched  Tension  Bars,  Stress  Distribution  in.    E.  Preuss mo 

Oscillations,  Equivoluminal,  in  Metals,  Law  of.    W.  Peddie    9 

Plastic  Flow,  Law  of .    C.  E.  Larard  , Q03 

Plates,  Flat,  Elastic  Strength  of.    W.  T.  Crawford,  C.  G.  Knott    148 

Platinum-Iridium  Wires,  Elastic  Peculiarities  of .    L.  P.  Sieg  147 

Poisson's  Ratio,  Determination  of.    I.Williams  317 

8 uartz  Glass,  Elastic  Constants  of.    F.  Stumpf    1239 
igidity  of  Phosphor-bronze,  Anomalous  Variation  of.    H.  Pealing    904 

Riveted  Joints,  Stresses  in.    C.  Bach  and  R.  Baumann 10 

Sand  Foundations,  Stress  Distribution  and  Manner  of  Failure  in.    O. 

Strohschneider  319 

Shearing  Deformation,  Reflection  of,  at  Boundary  of  Two  Liquids. 

A.  Finzel 1774 

Shells,  Thin,  Elasticity  of .    E.  Meissner 1240 

Sodium  and  Potassium,  Stretching  and  Breaking  of.    B.  B.  Baker...  1768 

Solids  and  Liquids,  Mechanical  Properties  of.    A.  Mallock 318 

Steel,  Dilatation  of.    W.  Block 191 

Stress,  Circular  Diagram  of,  Theory  of  Internal  Friction.     O.  H. 

Basquin  149 

„    ,  Distribution  of,  due  to  Rivet  in  Plate.    E.  G.  Coker  and 

W.  A.  Scoble 1773 

„    -distribution  in  Cylindrical  Vessels  with  Variable  Cross-section. 

T.  Poschl    156 

Structures,  Predetermination  of  Stresses  in.    Mesnager 322 

Struts,  Strength  of.    R.  V.  Southwell 7 

„    ,  Tensue  Yield-point  and  Collapsing  Load  of.    O.  Greger 751 

Suspensions,  Hysteresis  of.    O.  Venzke 26 

Telescope  Mirror-discs,  Flexure  of.    H.  S.  Jones 1581 

Tension  Members,  Effects  of  Holes  on  Distribution  of  Stress  in. 

E.  G.  Coker 906 

Theory  of  Elasticity.    H.  Lorenz 540 

„  „       .   T.  V.  Karman    iioo 

Tic-rods,  Drilled,  Stress  Distribution  in.    E.  Preuss  8 

Torsional  Oscillation,  Application  of  Lawof.    J.  B.  Ritchie 1924 

„  „         ,  Fuller  Test  of  Law  of .    J.B.Ritchie  1923 

„  Oscillations  of  Wires ;  Deviation  from  Isochronism.    W. 

Peddie 1925 

Tqbes,  Coll^se  of,  by  External  Pressure.    R.  V.  Southwell 1241 

Vibrations,  Transverse,  of  Rod  of  Varying  Cross- section.    P.  F,  Ward    554 

Water  Conduits,  Deformation  of.    C.  Guidi 722B 

„  „        ,  Elastic  Deformation  of.    G.  Colonnetti   321 

Welded  Joints  in  Iron  and  Steel :  Fatigue  Properties.    T.  E.  Stanton 

and  J.  R  Pannell 6 

Electric  Furnace  Processes. 

Alumina-Fluorite-Cryolite  System.   Electrometallurgy  of  Aluminium. 

P.  Pascal  and  A.  Jouniaux ^ 2014 

Aluminium  Nitride,  Formation  of,  from  Alumina,  Coal,  and  Nitrogen. 

W.  Fraenkel  1007 

Calcium  Boridc.    E.  Wedekind    1893 

.  Carbides,  Molybdenum  and  Tungsten,  Preparation  of.    S.  Hilpert 

and  M.  Ornstein 1746 

Carborundum  Furnace.    W.  D.  Bancroft,  L.  V.  Walker,  and  C.  F. 

Miller  1527 

Diamonds,  Production  of,  in  Electric  Furnaces.    F.  P.  Mann 1526 

Industrial  Processes,  see  Section  B. 

Vacunm-furnace  Metallui;gy.    C.  G.  Fink 1213 

For  the  Explanation  of  this  Index  see  p.  697. 
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Electrolysis. 

Action    of    Electrolytes   on    Metals    subjected    to    S<resses.      H. 

Bancke   733 

Aluminium  Anode-films,  Temperature-variation  of  Conductivity  of . 

G.  E.  Bairsto 298 

Analysis,    Separation,    and    Estimation  (Electrolytic),  see   section 
Electrolytic  Analysis. 

Brass  and  Bronze,  Electro-deposition  of.    C.  W.  Bennett 2021 

Cadmium,  Electrochemical  Equivalent  of.    J.  S.  Laird  and  G.  A. 

Hulett 1230 

Calcium  and  Calcium   Alloys,    Electrolytic  Preparation    of.     W. 

Moldenhauer  and  J.  Andersen 1756 

Chlorination  of  Benzene  in  Electrolytic  Cell.    R.  G.  Van  Name  and 

C.  H.  Marvott    1106 

Chromic  Acid,  Electrolytic  Regeneration  of,  from  Sulphate  Solutions. 

P.  Askenasy  and  A.  Revai 1754 

Cobalt  and  Nickel,  Electro-deposition  of.    O.  P.  Watts 2017 

Colloids,  Influence  of,  on  Electrolysis  (Lead  and  Zinc).    R.  Marc  ...  1919 
Copper  and  Carbon,  Co-precipitation  of,  by  Electrolysis*    E.  B. 

^pear,  C.  Chow,  and  A.  L.  Chesley 1232 

„      ,  Colloidal,  Electrochemical  Production  of.    T.  R.  Briggs 192 1 

„      ,  Electro-deposition  of.    C.W.Bennett 2020 

„      ,  Electrolysis  of  Nitric  Acid  Solutions  of.    J.  H.  Stansbie 1916 

„      -Sulphate  Solutions,   Concentration-changes   in   Electrolysis 

of.    C.  W.  Bennett  and  C.  O.  Brown 1373 

Corrodibility  of.  Iron,  Influence   of  Various  Elements  on.    C.  F. 

Burgess  and  J.  Aston 1228 

Corrosion  of  Iron  by  Sulphuric  Acid  in  Presence  of  other  Substances. 

O.  P.  Watts ^ 1227 

„  of  Iron,  Electrolytic  Method  for  Prevention  of.    J.  K. 

Clement  and  L.  V.  Walker « 305 

„  of  Iron,  Electrolytic  Theory  of.    B.  Lambert 1909 

„        ,  Iron,  Prevention  of,  by  Counter  E.M.F.    J.  K.  Clement 

and  L.  V.  Walker 1226 

Dichromate,  Electrolytic  Formation  of,  from  Chromate.    E.  MuUer 

andE.  Sauer  , 304 

Electrode  Cu/Cu**,  Reversible.    D.  Reichinstein,  A.  Burger,  and  A. 

Zieren *.. i 302 

Electrolytic  Processes.    E.  Grimsehl  ;...'..... 

Faraday,  Value  of,  and  Iodine  Coulombmeter.    E.  W.  Washburn 

and  S.  J.  Bates 301 

Gold  and  Silver,  Electro-deposition  of.    F.  C.  Frary  - 2016 

Hg-Cu  and  Ag-Cu,  Allojrs,  Anodic  Behaviour  of.    D.  Reichinstein, 

A.  Biirger ; 1912 

High-tension    Electrolysis :    Method    of    Measuring    High-voltage 

Currents.    W.  VS/.  Strong 2022 

Industrial  Electrolysis,  Plating  and  Refining,  se^  section  B. 

Lead,  Deposition  of  :  Influence  of    Colloids.     H.  Freundlich  and 

J.  Fischer * 140 

„    ,  Electro-deposition  of.    F.C.Mathers i»oi8 

„     Plating  Baths  :  EfiEect  of  Addition  Substances.    F.  C.  Mathers 

and  O.  R.  Overman ;..... 1233 

Membrane,  Semipermeable,  of  Copper  Ferro-cyanide,  Properties  of, 

•  R.  Beutner  ..^ ^ 1371 

Overvoltage.    J.  W.  Richards *. 1913 

„       ,  kathode.  Factors  determining.    J,  N.  Pring 1566 

F^tssive  State  of  Iron.    J.  MacLeod  Brown 897 

„  „         „    ,  Relation  between  Magnetic  Field  and.    H.  G. 

ByersandS.C.  Langdon    b •» ; 1564 

Passivity  of  Iron  under  Boiler  Conditions.    H.  G.  Byers  and  P.  T. 

Voris 303 

„       of  Lead  and  Lead  Sulphide  Electrode.  •  P:  P«  Lebedew   ...    300 
For  th6  Eifplnnatioti' of  this  Indaac  «ee  )?;.  697. 
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Electrolysis,  continued. 

Passivity    of    Metals    and    its    Dependence    upon    Solvent.      N. 

Isgarischew    1917 

Polarisation,    Electric,    and    Electrolysis,    Time-lag    between.    A. 

Grumbach  * ."i 898 

„  (Electrolytic),  see  also  separate  section. 

Radio-active   Elements,  Electrochemical   Properties  of.     K.  Fajans  1078 

„  Substances,  Electrolysis  of.    K.  F.  Herzfeld 895 

Reactions  taking  place  at  Kathode  and  Anode  during  Electrolysis. 

J.  H.  Paterson 138 

Rectifier,  Electrolytic,  see  also  section  Polarisation  (Electrolytic). 

Rusting  of  Iron  and  Steel,  Rate  of.    J.  Aston  and  C.  F.  Burgess 1361 

Silver,  Black.    Fonn  of   Deposited  Metals.    V.  Kohlschiitter,    T. 

Toropoff,  W.  Pfander,  and  H.  Schacht   1915 

„  ,  Electrolytic,  Inclusions    in  :     Effect    on    Electrochemical 

„  ,   Equivalent.    J.  S.  Laird  and  G.  A.  Hulett 1229 

„      Iodide.    Electrolysis  of  Crystalline  Compounds.    G.  Bruni 

and  G.  Scarpa 1231 

Sulphur  Dioxide,  Liquefied,  Electrolysis  in.    L.  S.  Bagster  and  B.  D. 

Steele  290 

Tantalum  as  Kathode  Material.    G.  Oesterheld 1918 

Tin,  Electro*deposiiion  of.    E.  F.  Kern 2019 

Uranium  X,  Electrochemical  Properties  of .    P.Rossi    899 

Valve  Action,  Electrolytic,  of  Niobium.    U.  Sborgi 1914 

Valves,  Electrol3rtic,  Minimum  Voltage  of,  in  Permeable  Direction. 

G.  Schulze  ;.......  1565 

Voltameter,  Silver.    E.  B.  Rosa,  G.  W.  Vinal,  and  A.  S.  McDaniel  501,  675 

„  „     .    G.  D.  Buckner  and  G.  A.  Hulett 1200 

Electrolytic  Analysis. 

Copper,  Antimony,  Bismuth,  and  Tin,  Electro-analysis  of.    E.  P. 

Schoch  and  D.  J.  Brown 1372 

„       ,  Electrolytic  Separation  of,  from  Tungsten  and  Molybdenum. 

W.  D.  Treadwell  1755 

Rapid  Electnvanalysis  under  diminished  Pressure.    F.  Fischer  and 

E.  Stecher 139 

Silver- Bismuth  Alloys,  Electrolytic  Refining  of.    W.  N.  Lacey  610B 

Tin,  Electrolytic  Separation  of,  from  Tungsten.     W.  D.  Tread- 
well  1920 

Electromagnetic  Theory. 

Accelerated  Conductors,  Electromotive  Force  of.    R.  C.  Tolman   ...    836 

Atomic  and  Molecular  Charges.    F.  Sanford 207 

„      Charges  and  Specific  Inductive  Capacity.    F,  Sanford 1705 

Atom,  Radiating,  Model  of.    K.  F.  Herzfeld 205 

Atoms,  Multiply-charged.    J.  J.  Thoms<m 206 

Brownian  Motions  in  Gases  at  Low  Pressures.    R.  A.  Millikan   840 

Charges  on  Metallic  Dust.    A.  Mayer 466 

Condenser,  Circular  Plate.    H.  Thirring * 1455 

Conduction,  Electric,  l)y  Free  Electrons.     P.  Lerard  1180,  1320 

„  „       ,  in  Metals.    W.  Wien 653 

Dispersion,  Plane.    C.  Schaefer  and  H  [elene]  Stallwitz 1854 

Electrified  Particle  in J^agnetic  Field.    R.  Birkeland 105 

„  Particles,  Decrease  of   Speed  of,  on  passing  through 

Matter.    N.  Bohr 651 

Electromagnetics  and  Relativity.    S.  J.  Barnett   1022 

Electronic  Charge  and  Stokes'  Law.    J.  Roux * 477 

„  „  „  „    .    A.    Schidlof    and     [Miss]    J. 

Murrpowska 843 

„         Charge,  Drop  Method  for.    A.  C.  Lunn 104 

„         Mass, Variation  of .    J.  Kunz 841 

Electron  Orbits.    C.  G.  Darwin    838 

„       Theory  of  Metals.    K.  F.  Herzfeld 1322 

„      ,  Dynamics  of.    A.  Signorini ;...: 650 

For  the  Explanation  of  this  Index  see  p.  697^^ 
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Electromagnetic  Theory,  continued. 

Electrons  and  Gas  Molecules,  Slow,  Collisions  of.    J.  Franck  and  G. 

Hertz   1853 

„        ,  Bom's  Rigid.  Rectilinear  Motion  of.    W.  Behrens  and  E. 

Hccke 845 

„        ,  Moving,  Magnetic  Force  on.    L.  de  la  Rive 204 

„        ,  Photoelectric,  Charge  of.     E.  Alberti 837 

,,        ,  Photoelectrically-liberaled,   Initial   Energies    of.     H.    J. 

van  der  Bijl 1321 

„        ,  Slow,  and  Gas  Molecules,  Collisions  between.    J.  Franck 

and  G.  Hertz 1319 

„        ,  Speed  of,  in  Photoelectric  E£Eect.    D.W.Cornelius    839 

Equilibrium  between  Oscillators,  Free  Electrons,  and  Radiant  Heat. 

M.  Plancjc  1021 

Force    Exerted   on    Magnetic  Particle  by  Electric    Field.    J.  G. 

Leathern 1882 

Gravitation  and  Electricity.    G.  Borelius  756 

Induction,  Electromagnetic,  and  Relative  Motion.    S.  J.  Barnett 210 

„      ,  Law  of,  and  Electron  Theory.    K.  Picbelmayer  1181 

„      ,  Unipolar,  and  Condenser  Rotating  in  Magnetic  Field. 

E.  H.  Kennard    209,  1179,  1454 

Lorentz  Transformation,  Coefficients  of.    C*  Kraft 200 

Magnetic  Insulator  Rotating  in  Magnetic  Field,  Electric  Effect  of. 

Mfarjorie]  Wilson  and  H.  A.  Wilson 1982 

Moving  Bodies,  Relativity  Theory  for.     R.  Grammel 1459 

„        PointCharge,  Electro- Magnetic  Potential  of.    M.  Francesco  1461 

Nuclei  Charges.    K.  Przibram  467 

Phosphorus  Fog  Particles,  Phosphorus-content  of.     F.  Przibram  ...     no 
Possible  Changes  in   Momentum  of    Charged  Condenser.    P.  G. 

Agnew  and  W.  C.  Bishop  , 652 

Problems  relating  to  Potential,  Approximate  Solution  of.    Rayleigh  1707 

Rotating  Bodies,  Magnetic  Effect  of.    P.  Lebedew 465 

System  of  Parallel  Conductors,  Electric  and  Magnetic  Fields  of. 

O.  Colard 120 

Trajectory  of  Luminous  Rays  in  Gravitational  Field.     B.  Caldonazzo  1460 
Electro-Physioloffy  and  Radiology. 

Alternating   Magnetic    Field,    Physiological    (Retinal)    Effect    of. 

H.  L.  Tones 2009 

Opacity  to  X-Rays  of  Fabrics  impregnated  with  Lead  Salts.     L.  G. 

Droit 265 

Radiography,  Use  of  very  Soft  Rontgen  Rays  in.    T.  Nogier  878 

Rontgen  Rays,  Distribution  of,  from  Pt  Antikathode.     w.  F'riedrich    129 
.  Ruhmkorff  Coil :  Influence  of  Number  of  Interruptions  on  Output. 

Nogier  and  Regaud  1738 

Spark  I  nductors  and  Kdntgen  Tubes.     F.  Dessauer 522 

X-rays,  Hard.    F.  Dessauer 1208 

Freezing-,  Melting-,  and  Boiling-Points. 

Boiling-points  of   Nitrogen  Trioxide  and  Tetroxide,  change  in,  on 

Drying.     H.  B.  Baker  and  M.  Baker    452 

Melting-    and     Boiling-points ;     Physical    Constants    of    Sulphur 

Trioxide.     D.  M.  Lichty 453 

„    -point  of  Cupric  Oxide.     R.  E.  Sladeand  F.  D.  Farrow   90 

„    -points  of  Alkaline  Metals.    E.  Rengade  1690 

Gases  and  Vapours. 

Adsorption  by  Heated  Charcoal.     K.  Arndt  and  G.  Schraube  1888 

„  of  Gases  by  Carbon  and  other  Porous  Substances.    W. 

Hempel  and  G.  Vater 130 

Ammonia  Vapour,  Saturated  and  Superheated,  Properties  of.    G.  A. 

Goodenough  and  W.  E.  Mosher    1224B 

Argon,    Calculation  of  Thermal  Quantities  for.     H.  K.  Onnes  and 

.  C.  A.  Crommelin 1171 

„     ,    New  Method  of  Preparing.    J.Stark   1521 

For  the  Explanation  of  this  Index  see  p.  697. 

Digitized  by  VjOOQIC 


SUBJECT  INDEX.  717 

Abstract  Nos. 

Gases  and  Vapours,  continued. 

Argon,  Rectilinear  Diameter  for.     E.  Mathias,  H.   K.  Onncs,  and 

C.  A.  Crommelin  1170 

Capillary  Plienomena  in  Gases.    G.  Reboul  915 

Carbon  Dioxide,  Solubility  of,  at  Pressures  lower  than  Atmospheric. 

A.  Find  lay  and  T.  Williams    1370 

Carbonic  Acid,  Thermal  Properties  of,  at  Low  Temperatures.    C.  F. 

Jenkin  and  D.  R.  Pye  1849 

Characteristic  Equation  for  Gases,  New  Forms  of.    T.  Peczalski 1602 

Chemical  Constants  of  Gases.    O.  Sackur  880 

Chlorine  and  Bromine,  Crystalline  Properties  of.    W.  Wahl 1740 

Compressibility  of  Gases  and  Coefficients  of  Expansion,  Relation 

between.    T.  Peczalski    1691 

„  of    Gases   under    Small    Pressures    and    at    Low 

Temperatures.    W.  J.  de  Haas ' 636 

Diatomic  Gases,  Second  Virial  Coefficient  for.    W.  H.  Keesom  455 

Energy-Content  of  Gases.    W.  Nernst 632 

Explosions  in  Mixed  Gases:  Limits  of  Inflammability.    E.  Jouguet  1172 

Friction,  External,  of  Gases.    W.  Gaede 1245 

Helium  and  Diatomic  Gases,  Specific   Heats  of.    K.  Scheel  and 

W.  Heuse    827 

Hot  Gases,  Thermal  Radiation  from.    W.  T.  David 1002 

Hydrogen  and  Oxygen,  Crystallographic  Properties  of.    W.  Wahl ...  107 1 
„        ,  Compressibility  of,  Control  Measurements  with  Volume- 
nometer.   W.J.  de  Haas 635 

„        ,  Second  Virial  Coefficient  for  Monatomic  Gases  and  for, 

below  Boyle-point.    W.  H.  Keesom    ,,\ 634 

„         Vapour,  Compressibility  of,  at  and  below    the  Boiling- 
point.     H.  K.  Onnes  and  W.  J.  de  Haas 637 

Methane,  Triple  Point  of .    C.  A.  Crommelin    454 

Mixtures,  Gaseous,  Association  Phenomena  in.    A.  Schulze 1550 

„      ,        ,,      ,  Combustion  of .    Taffanel  and  Le  Floch 1448 

Nitrogen,  Active.    R.  J.  Strutt  1745 

„       ,  Argon,  and  Methane,  Crystallised,  Optical  Investigation 

of.    W.  Wahl    133 

„      ,  Oxidisable  Variety  of.    T.  M.  Lowry 1887 

Quanta  Theory  of  Gases  and  Liquids.     H.  Tetrode 1013 

„  „      ,  Monatomic  Gases  and.    W.  H.  Keesom  1975 

Sulphur  Trioxide,  Physical  Constants  of.    D.  M.  Lichty 453 

Tungsten  Lamp,  Chemical  Clean-up  of  Nitrogen  in.    I.  Langmuir  1890 

Viscosity  and  Thermal  Properties  of  Gases.    A.  Eucken  1301 

„       at  Low  Temperatures.    I.  Hydrogen.    II.  Helium.     H.  K. 

Onnes,  C.  Dorsman,  and  S.  Weber 1446 

Waves  in  Gases,  Deformation  and  Interference  of.    L.  Crussard    ...    760 
Gravity. 

Absorption  of  Gravitation.    W.  de  Sitter    11 

Gravitation  Field,  Einstein's  Stationary.     P.  Ehrenfest 1583 

Hayf ord  Method  of  Gravity  Reduction.    W.  Bowie 333 

Isostasy  in  Alps.    A.  Prey 1781 

Temperature,  Effect  of,  in  Gravity  Determinations.    C.  Mineo 1582 

Theory  of  Gravitation.    M.Abraham 331 

„  „  .    G.  Pavanini    332 

Tunis  and  Malta,  Determination  of  Relative  Gravity  in.    A.  Venturi    337 
Inductance  (Self  and  Mutual). 

Measurements,  see  also  separate  section. 

Mutual  Inductance  of  Coaxial  Circles.    J.  G.  Coffin 1723 

„  „  „       Solenoids.    G.  R.  Olshausen  242 

„  „  Two  Coaxial  Circular  Currents.     H.  Nagaoka    505 

%,      Induction  between  Two  Parallel  Coaxial  Circular  Currents. 

E.  Mathjr 243 

Resistance  Coils,  Measurement  of  Inductances  of.     F.  W.  Grover 

and  H.  L.  Curtis  5^4 

For  the  Explanation  of  this  Index  see  p.  697^  , 
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Abstract  Nos. 

Interference. 

Diffraction,  Gouy-Sommerf eld's.    A.  Kalaschnikow 1941 

„  Images.    J.  W.  Gordon 580 

„  of  Electric  Waves  by  Crystal.     L.  S.  Ornstein    1666 

„  of  Short  Electro-magnetic  Waves  by  Crystal.    W.  L. 

Bragg  989 

Fringes  of  Crystalline  Plates  with  Parallel  Faces.    C.  Raveau 1146 

„      ,  Superposed.    Dififraction  Phenomena.    C.  F.  Brush   1810 

Gratings,  Non-focal  Images  of.    M.  Wol/ke 795 

Lummcr  Interference  Plate.    F.  Kolac^ek, 405 

Newton' s-rings  System,  Corrections  in.    A.Ferguson 1145 

Partially  Silvered  Plates,  Interference  Hands  with.    A.  H.  Pfund    ...  181 2 

Scattering  of  Light.    J.  R.  Milne 1944 

Wave  Equation,  Solutions  of.    A.  Wiegrefe 69 

Wedge-shaped  Plates,  Interference  with.    L.  Janicki 975 

„  „     ,  Sharp  Interference  Bands  with.      E.  Gehrcke 

and  L.  Janicki   

Wedges,  Glass,  Interference  Phenomena  in.    E.  von  der  Pahlen    ...    36 
Magnetism. 

Antimony  Alloys,  Magnetic,  with  Tin  and  Lead,  Study  of.     P,  Leroux  1512 

Apparatus  and  Instruments,  see  also  separate  section. 

Boron,  Alloys  of  Iron  and  Manganese  with.  Magnetic  Properties  of. 

A.  B.  du  Jassonneix 1513 

Changes  in  Iron  and  Steel  at  High  Temperatures.  •  K.  Honda  and  H. 

Takagi 516 

Claywares,  Magnetic  Materials  in.    A.  Hopwood 1880 

Crystals,  Kinetic  Theory  of  Paramagnetism  of.     P.  Weiss 1518 

Cyclic  Magnetisation  superposed  on  Constant  Magnetii^ation.     H. 

Hoffmann  614B 

Demagnetisation  Factors  of  Elliptic  Cylinders.     H.  du  Bois 1349 

Diamagnetism,  Additivity  of,  in  Compounds.    P.Pascal   873 

Disappearance  of  Ferro-magnetism  under  Short  Electric  Waves.    W. 

Arkadief 1732 

Effect  of  Magnetic  Fields  on  Resistance.    C.  W.  Heaps   1044 

Elasticity  and  Magnetism.    F.  J.  Kean  470B 

Electromagnet  with  Ferro-cobalt  Pole-pieces.     P.  Weiss 1511 

„  ,  Distribution  of  Magnetic  Field  between  Poles  of. .  A. 

Marchetti    ,; 1066 

Electromagnetic  Theory,  see  separate,  section. . 

Electron  Theory  of  Magnetism.    E.  H .  Williams 876 

Force  Exerted  on  Magnetic  Particle  by  Electric  Field.    J.  G.  Leathern  1882 
Graphite,   Effect  of   Transverse    Magnetisation  on   Resistance  of. 

D.  E.  Roberts 117 

Hall-efFect.    J.  Koenig&berger  and  G.  Gottstein   1204 

.    A.  W.Smith 1514 

„        and  Change  in  Resistance  in  Magnetic  Field  at  Low  Tem- 
peratures.   H.  K.  Onnes  and  B.  Beckman  ...694,  695,  696, 697,  1351 

„        at  Low  Temperatures.    H.  Alterthum    508,  1065 

„        for  Alloys  at  Boiling-point  of  Hydrogen.    H.  K.  Onnes  and 

B.  Beckman  698 

„        for  Gold-Silver  Alloys  at  Melting-point  of  Hydrogen.    B. 

Beckman 1352 

„        in  Antimony.    J.  Becquerel,  L.  Matout,  and  [Miss]  W. 

Wright 1067 

„        in  Liquid  Electrolytes.    A.  E.  Oxley   1881 

„        in  Tellurium  and  Bismuth  at  Low  Temperatures.     H.  K. 

Onnes  and  B.  Beckman 1353 

„        ,  Theoretical  Contribution  to  Methods  of  Measuring.    F. 

KoldCek   514 

Heusler  Alloys.    F.  Heusler  and  E.  Take 255 

„  „     .    A.D.Ross 256 

„  „      .    A.  A.  Knowlton  and  O.  C.  Clifford  257 
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Abstract  Nos. 

Magnetism*  continued, 

Heusler  Alloys,  Magnetisation  of,  as  Function  of    Temperature. 

P.  W.  Gumaer  ^ ^ 517 

Hydrates,  Solid,  of  Copper  and  Chromium,  Magnetic  Properties  of. 

MUe.  E.  Feytis 1205 

Hysteresis  Loop  and  Index.    W.  M.  Thornton,  L.  W.  Wild 1203 

„        of  Iron  under  Electrical  Oscillations*     H.  Fassbender  and 

E.  Hupka 128 

„        ,  Effect  of  Rapidity  of  Variation  of  Field  on.    A.  Schidlof 

and  Mile.  C.  Chamie 1510 

„        ,   Magnetic,   Measurement  of  Work  Absorbed   by.     G. 

Lignana 1064 

„        ,  Magnetic,  Theory  of.    G.  Vallauri 875 

Internal  Force  in  Ferromagnetic  Bodies  placed  in  Magnetic  Field. 

.  F.  Piola  and  L.  Tieri    , 252 

Kerr-eflfect,  Magnetic.    W.  Dziewulski  „ 1517 

„     Magneto-Optic  Eflfect  in  Ferromagnetic  Compounds.    P.Martin    260 

„  -Rotation,  for  Transverse  Magnetic  Fields.    L.  R.  Ingersoll  261 

Kinetic  Theory  of  Magnetism.     E.  Schrodinger  689 

Magnet,  Kew,  Temperature  Coefficient  of*    G.  A.  Shakespear 2007 

Magnetic  Field  Intensity,^  Measurement  of.    W.  Rogowski  and  W. 

Steinhaus 126 

„        Rotation,  Optical,  see  section  Polarisation. 
Magneto-chemistry  of  Certain  Ferric  Salts.    B.  Cabrera  and  E.  Moles  1519 

„.    -optical  Parameters  of  Iron  and  Nickel.    C.  Snow 1879 

Magnets,  Theory  of.    S.  B.  McLaren 2006 

Manganese,  Manganese-Copper,  and  Cliromium,  Magnetisation  of. 

K,  Ihde 1731 

Maximum  Value  of  Magnetisation  in  Iron.    B.  O.  Peirce 1507 

Measurements,  see  separate  section. 

Molecular  Ms^netism.    P.  Weiss ...* ;..    704 

„         Structure  and  Magnetism.    E.  Holm   691 

Moment,  Mean  Magnetic,  of  Vibrating  Magnet.    J.  R.  Ash  worth    ...  1063 
Mutual  Action    of    Two    Magnets    placed    in    any    Position.     A. 

Schmidt  •. 705 

Nickel,  Initial  Susceptibilities  of,  at  Low  Temperatures.    A.  Perrier 

and  H.  K.  Onnes 263 

Oscillatory  Discharge,  Magnetic  Behaviour  of  Iron  and  Nickel  under. 

E.  W.  Marchant 1348 

Paramagnetism   at    Low   Temperatures.    H*    K.    Onnes   and    E. 

Oosterhuis •..    693 

Permanent  Magnets,  Demagnetisation  and  Recovery  of.    S.  Sano  ....    692 

..    „  „     ,  Magnetism  of.    S.P.Thompson 469B 

Permeability,  Magnetic,  Method  of  Measuring.    W.  H.  F.  Murdoch  1883 

.„  ,  Null  Method  for  Measuring.    G.  Guastalla 1065B 

Polar  Arjnatures.    H.  duBois 700 

guenching.  Effect  of,  on  Magnetic  Properties  of  Metals.    K.  Honda    127 
emanent  Magnetism,  Dependence  of,  on  Temperature.    A.  Perrier  1508 

„  ,,        ,  Loss  of,  diu-iug  Heating.    F.  Robin  830B 

Residual  Magnetism,  Stability  of     N.  H.  Williams 1515 

Screens,  Multi-lamellar  Magnetic.    W.  Esmarch 513 

Steely  Relation  between  Magnetic  Properties  of,  and  Temperature  ...  467B 
Steels,  Nickel  and  Manganese,  Magnetic  Properties  of.    E.  Colver- 

Giauert  and  S.  HUpert 258 

,>    »  Special,  Magnetic.  Properties  of,  at  Low  Temperatures.    J.  G. 

Gra3'and  A.  D.  Ross -..    259 

Strong  and  Uniform  Magnetic  Fields,  Production  of.    H.  du  Bois  ...  1354 

Studies,  Magnetic.    S.  R.  Williams i 253 

Subsequent  Ma^etism  of  Iron.    A,  Bernini « 125 

Susceptibility,  Absolute,  of  Liquids.     W.  J.  de  Haas  and  P.  Drapier    690 
„  ,  Formulae  employed  in  Determinations  of.    A,  Guillet  1350 

„  ,  Magnetic.    II.  Aqueous  Solutions.    A.  E.  Oxley 1206 
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AbttractNot. 

Magnetisniy  continued. 

Susceptibility  of  Alloys.  Antimony- Bismuth  and  Antimony-Zinc.   K. 

Honda  and  T.  Sone 872 

,,  of  Iron,  Steel,  Nickel,  and  Cobalt  at  High  Temperatures. 

K.  Honda  and  H.  Takagi    699 

Terrestrial  Magnetism,  see  separate  section. 

Theory  of  Magnetism.    H.  A.  Lorentz   703 

Thermomagnetic  Study  of  Steel.    S.  W.  J.  Smith 515 

Thermo-ma^netism,  see  section  Thermo-electricity. 
Torsion,  Variation  in,  produced  in  Iron  and  Nickel  Wires  by  Alter- 
nating Magnetic  Field.    G.  Ercolini 1509 

Vanadium  Steel,  Magnetic  Properties  of.    }.  J.  Lonsdale  1730 

Viscosity,  Magnetic.    W.  Luthe 1516 

Water  and  Oxygen,  Coefficient  of  Magnetisation  of.    P.  Weiss  and 

A.  Piccard  518 

„     and  Oxygen,  Coefficient  of  Magnetisation  of.    A.  Piccard 1736 

„    ,  Constitution  of.    A.  Piccard 519 

„   ,  Determination  of  Magnetisation  Coefficient  of.    P.  Sevc 874 

Measurements  and  Use  of  Instruments. 

Absorption,  Light,  Spectropolariscopic  Method  for  Investigating. 

N.  Umow  169 

Actinometer  Measurements,  Correction  of,  for  Aqueous  Depletion. 

F.  W.  Very 1585 

Air-pump,  Molecular.    W.  Gaede 1763 

Ampere,  International,  Determination  of,  in  Absolute  Measure.  E.  B. 

Rosa,  N.  E.  Dorscy,  and  J.  M.  Miller 499 

Argon,  New  Method  of  Preparing.    J.  Stark 1521 

Attraction    between  Coaxial    Solenoids  carrying  Current.     G.  R. 

Olshausen  1506 

Azimuth  Marks  of  Cape  Transit  Circle.    D.  Gill 1572 

Black  Body,  Wedge-shaped  Cavity  Used  as.    B.  J.  Spence 1305 

Brittleness  Test,  Notes  on.    M.  Derihon 750 

Calibrating  Barometer  and  Thermometer  Tubes,  Optical  Method 

for.    S.  W.  Wicksell-Gyllenberg  1376 

Calorimeter,  Anethol.    U.  Grassi 1444 

Calorimetry,  Thermoelectric  Methods  in.    W.  P.  White  145 1 

Capacity  of  Coils,  Determination  of.    W.  Hiiter 678 

Carbon  Contacts,  Study  of  Resistance  of.    A.  L.  Clark 1049 

Chemical  Problems;  Further  Applications  of  Positive  Rays.    J.  J. 

Thomson 1210 

Christiansen's  Phenomenon,   Liquid    Mixtures  for  observing.     F. 

Bodroux 969 

Chronometer,  Deformation  Law  of  Spring  of.    M.  Moulin   1379 

„  ,  Marine,  Balance  Wheel  of.    J.  Andrade 1381 

Circle-dividing  Machines,  Test  of.    G.  Foerster  743 

Colour,  Measurement  of.    A.  C.  JoUey  and  A.  ].  Bull 582 

Comparator,  I^arge.    W.  Kosters 143 

Conductivities,  Thermal,   Electrical    Method  of   Comparing.     W. 

Eves 1228B 

Conductivity  for  Heat,  Method  of  finding.    C.  Niven  and  A.  E.  M. 

Geddes    624 

„  ,  Electrical,  of  Solutions.   H.  Hartley  and  W.  H.  Barrett  1560 

Converter,  Electric.    W.  L  Book 1878 

Coulombmeter,  Iodine,  and  Value  of  the  Faraday.    E.  W.  Washburn 

and  S.  J.  Bates  301 

Crystal  Space  Lattices.    A.  E,  H.  Tutton,  W.  H.  Bragg    266 

Damping,  Measurement  of,  in  Oscillation  Circuit.    FrKiebitz 493 

Decrement  Paper.    L.  Isakow 1335 

Densities  of  Powdered  Minerals,  Determining.    M.  Billy 902 

Dielectric  Constants  of  Solid  Bodies.    E.  Griineisen  and  E.  Giebe...    509 
Diffusion  of  Dissolved  Substances,  New  Method  for  determining. 

L.  W.  dholm    1097 
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Abstract  No*. 

Measorements  and  Use  of  Instruments,  continued. 

Disintegration,  Electrical,  of  Metals :   Use  as  Method  of  Testing. 

C.  Benedicks 679 

Dispersion  Apparatus,  Self -testing  of.    C.  V.  Burton 129 

Earth's  Rotation  Demonstrated.    A.  H.  Compton  ^ 1257 

„  „       ,  Perrof  s  Experiment  to  Establish.    O.  Tumlirz    ...    757 

Electrometer  Needle,  Method  of  Charging.    A.  H.  Erikson 868 

„  ,  Quadrant,  Motion  of  Needle  of.    W.  F.  G.  Swann 244 

„  ,        „        ,  Use  of,  for  Measuring  Large  Resistances. 

P.  Vaillant 869 

„  ,  Vibration :   Application  to  A.C.  Measurement.     H. 

Greinacher 1346 

Equatorials,  Photographic,  Orientation  of.    E.  Esclangon    33 

Expansion,  Measurements  of,  with  Abbe-Fizeau  Dilatometer.    VV. 

Bein 88 

Flexure,  Horizontal,  of  Meridian  Instruments.    B.  Baillaud 1762 

Pocometer,  Abbe.    H.  Fassbender i8o8 

Fourier's  Theorem,  Application  of,  to  Physical  Problems.    Rayleigh    3^9 
Function,  Arbitrary,  Spectroscopic  Resolution  of.    C.  V.  Burton    ...  1780 

Galvanometer,  Ballistic.    T.  J.  Pa  Bromwich  1501 

Galvanometers,  Vibration.    H.  F.  Haworth 1877 

„  I        >»        I  with  Unifilar  Control.    A.  Campbell 1202 

Harmonic  Analysis,  Process  for.     R.  Slaby  1078B 

Heats  of  Solution  of  Metals,  Determination  of.    E.  E.  Somermeier...  loio 
High-frequency  Circuits,  Cause  of  Error  in  Measurements  with.    S. 

Loewe 450B 

„    -voltage  Currents,  Method  of  Measuring.    W.  W.  Strong 2022 

Hydroelectric  Machines.    A.  Bernini 249 

Hydrogen  Electrode,  Applications  of .    J.  H.  Hildebrand 1750 

Hydrometers,  Standardisation  of.    R.  T.  Glazebrook 1 570 

Inductance  and  Capacity,  Method  of  Comparing.    W.  E.  Fors3rthe  1724 

„         ,  Measurements  of .    A.O.Allen 1199 

Inductances  of  Resistance  Coils,  Measurement  of.    F.  W.  Grover 

and  H.  L.  Curtis 504 

Induction  Balance,  Energetics  of.    J.  P.  Dalton 867 

„       ,  Mutual,  Measurement  of.    F.  Kock    121 

Interference  Bands,  Sharp,  with  Wedge-shaped  Plates.    E.  Gehrcke 

and  L.  Janicki   55 

**  Kilogramme"  as  Unit  of  Force.    E.  Budde,  K.  Strecker 758 

Length  Standard  and  Thermal   Expansion  of  Copper.    G.  F.  K. 

Langbein    146 

Lightning  Conductors,  Horned.    H.  Greinacher 1024 

Longitude  Determination  by  Wireless  Telegraphy.    H.  Renan  1573 

„        ,  DifiEerence  of  ;  Measurement  by  Radio-telegraphy.    B. 

Baillaud  1767 

Magnetic  Field  Intensity,  Measurement  of.    W.  Rogowski  and  W. 

Steinhaus    126 

„         Fields,  Strong  and  Uniform,  Production  of.    H.  du  Bois  1354 

„        Screens,  Multi-lamellar.    W.  Ksmarch 513 

Measuring  Apparatus,  Bessel's.    P.  Thomas 142 

„         Machine,  Standard.    P.E.Shaw 144 

Mechanical   Equivalent  of    Heat ;    Porous   Plug   Method.     J.   R. 

Roebuck , 1971 

Mercury  Lamps,  Quartz,  New  Construction  for.    A.  Tian 1053 

Meteorological  Observations,  Errors  in,  having  Psychological  Origin. 

G.  Hellmann 924 

Micro-photometer,  Registering.    P.  P.  Koch 400 

Microscope  Preparations,  New  Mounting  for.    C.  Cepede 1 1 26 

Mirror  Readings,  Improvements  in.    }.  Ludwig 1569 

Mirrors,  Formation  of,  by  5>cattering  due  to  Kathode  Rays.    G. 

Riimelin 790 

„      ,  Silver,  Preservation  of.    L.  Bell  1650 
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Abstract  Nos. 

Measurements  and  Use  of  Instruments,  continued, 

Ncphoscope,  Perspective,  Substitution  of  Theodolite  for.    A.  Lo . 

Surdo  ,^ 919 

Objective-testing  Apparatus,  Hartmann.     H.  Fassbender 1421 

Oil-drop  Method  of  Studyinj^  Electrical  Phenomena.    R.  A.  Miilikan  1062 

Pendulum  Observations,  Influence  of  Support  on.     E.  Esclangon  ...  910 

Periodic  Curves,  Analysis  of.    S.  Silbermann   ...1075B 

„        Phenomena,  Electrical  Measurement  of.    G.  Lippmann  ...  316 

Photoelectric  Cells,  Sensibility  of.    J.G.Kemp    1327 

Photometers,  Polarisation,  Limits  of  Application  of.    V.  Navrat 794 

Poisson's  Ratio,  Determination  of.    I.  Williams   J17 

Potential?,  High,  Attainment  of,  by  Use  of  Radium.    H.  G.  J.  Moseley  1872 

Pressurc-diflFerences,  Small ;  Tilting  Manometer.    J.  R.  Pannell 1759 

„         ,True  Static,  Measiu-ement  of,  in  Moving  Fluid.    A.  F.Zahm  1120 

Psychrometric  Formula.    G.  Smeal 443 

Quantometer,  Effective  Capacity  of  Electrometer  when  used  as.    R. 

Bcattie 680 

Radiation  Constant.    L.  Puccianti 196 

Radio-telegraphic  Signals,  Received,  Measurement  of.     L.  W.  Austin  564B 
Radium  Emanation,  Quantitative  Determination  of.    U  Flamm  and 

H.  Mache - 75 

„         Emanation,  Units  of  Quantity  of.   J.  and  G.  Danne..; 183 

„         Preparations,  Vienna  Standard.    S.  Meyer  and  V.  F.  Hess  76 

„       ,  Standard,  International.     Mme.  P.  Curie 78 

Recording,  Photographic,  of  Ballistic  and  other  Rapid  Phenomena. 

C.  Cranz  and  B.Glatzel 245 

Rectangular  Glass  Plate,  Koschwitz.     K.  Ludemann  315 

Rectification  of  Photoelectric  Cell.    S.H.Anderson   1050 

Rectifier,  Mercury,  Behaviour  of,  under  High  Frequency.    H.  Busch  1869 

Reflectors,  Optical,  Method  of  Testing.    J.  Rey 1806 

Refractive  Index  Determinations  with  Microscopew     H.  E.  Merwin  792 
„         Indices  of  Liquids  ;  Diffraction  Grating  Method.    F.  A. 

Osborn  and  H.  H.Lester    52 

Refractometers.    T.  M.  Lowry 384 

Repetition-theodolite,  Errors  in.    O.  Israel    759 

Residual  Charges,  Measurement  of.     A.  Anderson  and  T.  Keane 240 

Resistance  Boxes,  Phase  Factor  of  Coils  in.    W.  Hiiter 866 

„  Coils  for  Alternating-current  Work.     H.  L.  Curtis  and 

F.  W.  Grover / 502 

„           Measurements  of  High  Precision.    F.E.  Smith  i.....  506 

„  .".       „  in  High-frequency  Circuits,  Accuracy  of. 

S.  Loewe 1288B 

„           of  Bubbles  in  Liquids.     P.  Vaillant *.  870 

„    .      of  Electrolytes.    S.  W.  J.  Smith  and  H.  Moss , 900 

„         ,  Absolute  Measurement  of  by  Alternating-current  Methods. 

A.  Campbell   500 

„         ,  High-frequency,  Determination  of.    L.  Hogelsberger   ...  1045 

Resi stances,  mgh,  Measurement  of.    Tournier    672 

„  ,  Precision,  for  High-frequency  Currents.     K.  W.  Wagner 

and  A.  Wertheimer  ,..  1345 

Resonance  with  Longest  Thermal  Waves.    R.  W.  Wood , 1003 

Seismograph  at  Rome,  Indications  of.    G.  Agamennonc   769 

Separation  of  Luminous  and  Heating  Effects  of  S>ource  of  Light. 

Dussaud  1 135 

''Sharpness"  of  Real  Image  produced  by  Dioptrical  Instruments. 

U.  Bordoni 1414 

Shock  Tests,  Application  of  Kinematography  in.    W.  Honiger    25 

Specific  Heats  of  Liquids  :  Improved  Method.    T.  W.  Richards  atod 

A.  W.  Rowe  1843 

Spectra,  Band,  Use  of  Interferometer  for  Study  of.    R.  W.  Wood  ...  1662 
Spectral  Lines,  Measurement  of  Intensity  Distribution  in.     P.  P. 

Koch    1950 
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Abstract  Nos. 

Measurements  and  Use  of  Instruments,  continued. 

Spectrograms,    Measurement    of,   with    Cylindrical    Lens.     J.    B. 

Hubrecht    583 

Spectrum  Colours,  Demonstration  of .    M.  Sie^bahn  1273 

Speed  of  Light,  Method  for  Measuring.    C.  Fery 57 

Stress  Distribution,  Determination  Optically  of.    E.  G.  Coker 320 

Stresses  in  Structures,  Predetermination  of.    Mesna^er 322 

Stroboscopic  Efifects  obtained  with  Incandescent  Filaments.    C.  F. 

Lorenz , 670 

Sublimates,  Method  of  obtaining.    A.  L.  Fletcher  828 

Survejring,  Stereophotographic.    O.  Lemberger  744 

Temperature,  Measurement  of,  by  Electrical  Means.    C.  B.  Thwing    628 

Thermo-couple  Arrangement,  Calibration  of.    S.  Loewe  1052 

Thermometers,  Exposure  of,  for  Determination  of  Air  Temperature  1255 
„  ,  Magnification  of  Capillary  Thread  of.    W.  Meissner    ^38 

Thermometric  Lag.    D.  R.  Harper 029 

Thomson  Bridge,  and  Four-terminal  Conductor.    F.  Wenner 507 

Time  Transmission,  Optical  Coincidences  for.   Schwartz  and  Villatte  1571 

Torsion  Balance,  Flexure  Correction  for.    V.  Cremieu 1377 

Units,  Fixation  of,  by  Legislative  Means.    R.  de  Baillehache  546 

Valves,  Aluminium,  at  High  Frequencies.    }.  Zenneck 1721 

„     ,  Electric,  Alternate-current  Circuits  with.    N.  Papalexi 688 

Vapour  Densities  at  High  Temperatures,  Method  of  determining. 

G.  E.  Gibson  1069 

Variograph  Records;  Application  to  Theory  of  Thunderstorms. 

W.Schmidt 569 

Velocities,  Gas,  Measurement  of.    W.  Altberg 753 

Velocity,  Fluid,  New  Method  of  Measuring.    Z.  Carri^re 1391 

Vibrations  of  Forks,  Meclianical  Maintenance  of.    H.  Magunna 1313 

Viscosity  of  Air.    L.  Gilchrist  914 

„  „     ,  Simple  Method  for  determining.    G.  F.  C.  Searle...  11 15 

Visibility  of  Foreign  Substances  on  Surface  of  Pure  Water.    H. 

Labrouste  1388 

Voltameter,  Silver.    E.  B.  Rosa,  G.  W.  Vinal,  and  A.  S.  McDaniel  501,675 

„       •,     „     .    A.  Boltzmann 503 

„        ,     »     .    G.  D.  Buckner  and  G.  A.  Hulett 1200 

Wave-length  Dififerences,  Measurement  of.    P.P.Koch  1268 

„  Standards.    C.  Fabry  and  H.  Buisson    1952 

Metallography  and  Properties  of  Metals. 

Ae„  Equihbrium  Temperature  for  A,  in  Carbon  Steel.    H.  M.  Howe  1544 
Ae^  in  Carbon-Iron  Alloys,  Determination  of  Position  of.    H.  M. 

Howe  and  A..G.  Levy 1543 

„  ,  Discussion  of  Existing  Data  as  to  Position  of.    H.  M.  Howe  ...  1545 
A3  and  A«,  Critical  Ranges,  of  Pure  Iron.    G.  K.  Burgess  and  J.  J. 

Crowe 1540 

A,  Inversion,  Critical  Ranges  of    Pure  Iron  with  Reference  to. 

H.C.  H.  Carpenter 1541 

Alloys,  Chemical  Method  for  Study  of.    A.  Portevin  526 

„     ,  Metallography  of .    W.Campbell   534 

„     ,  Properties  of  :  Influence  of  High  Temperatures.    I.  M.  Bre- 

gowskyand  L.  W.  Spring  1084 

„     ,  see  also  separate  section. 

Aluminium  and  Tin,  Special  Bronzes  of.    F.  Robin   885 

„         and  Zinc,  Alloys  of.    W.  Rosenhain  and  S.  L.  Archbutt...    276 
„        -Copper-Zinc  Series,    Liquidus    Curves    of.      H.  C.   H. 

Carpenter  and  C.  A.  Edwards   1214 

„        -Silver  Alloys,  Hardness  of.  G.  Le  Grix  and  W.  Broniewski  1895 

„        ,  Alloying  of.    C.  H.  I  Vinson 1529 

„        ,  Alloys  of,  with  Vanadium.     N.  Czako    1081 

„       ,  Density  of.    F.  J.  Brislee 1769 

„        ,  Pure,  Increase  in  Conductivity  of.     H.  Gewecke   1139B 

Annealing  of  Worked  Products,  Experiments  on.    L.  Guillet  1551 
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Barium,  Preparation  of.    C.  Matignon    1209 

Beryllium  (Giucinum),  Metallic.     F.  Fichter  and  K.  Jablczynski 1355 

/3.Gold  and  Crystalline  Gold,  Reactions  of.     M.  Hanriot  and    K. 

Raoult 706 

Brasses,  Aluminium.    L.  Guillet   1215 

„      ,  Nickel.    L.  Guillet   1894 

Brittleness  Test,  Notes  on.    M.  Derihon 750 

Calcium  and  Calcium  Alloys,  Preparation  of.     W.  Moldenhaucr  and 

J.  Andersen 1756 

Carbon-Iron  Equilibrium  Diagram,  Ruff's.     H.  M.  Howe 529 

Case-carbonising.    M.  T.  Lothrop  286 

Casting  in  Ingot  Moulds,  Coefficient  of  Flow  during.    A.  Portevin...  1904 

Cast  Iron  and  Malleable  Cast  Iron.    W.  H.  Hatfield  1901 

„      „    ,  Influence  of  Metalloids  on  Properties  of.     H.  I.  Coe   1547 

„      „    ,  Notes  on.    A.  Sauveur T083 

„      „    ,  Structure  of  :    Effects  of  Steam.    W.  Campbell  and  J. 

Glassford 723 

Cementite,  Pro-eutectoid,  Biography  of.     H.  M.  Howe  and  A.  G. 

Levy 726 

Cobalt,  Alloys  of,  with  Chromium,  etc.    E.  Haynes 720 

Coins,  Hardness  of.    T.K.Rose  324 

Cold-worked  Metals,  Crystallisation  of,  efifected  by  Annealing.    F. 

Robin  , 134 

Copper — Cuprous  Oxide,  Melting-points  of  System.    R.  E.  Sladc  and 

F.  D.  Farrow 739 

„      -slags.  Constitution  and  Melting-points  of.    C.  H.  Fulton    ...    307 
„      -Tin  Alloy,  Effect  of  Casting  Temperature  upon.     E.  Heyn 

and  O.  Bauer 1897 

„      -Zinc  Alloys,  Influence  of  other  Metals  on  p  Constituent  of. 

H.  C.  H.  Carpenter 1216 

„      -Zinc  Alloys,  Tensile  Strength  of.    J.  M.  Lohr    884 

„  „    -Nickel  Alloys.     L.  Guillet 528 

„      ,  Action  of  Sulphur   Dioxide   on,  at   High  Temperatures. 

C.  M.  Stubbs 1896 

„      ,  Refined,  Metallography  of.    E.  S.  Bardwell 1532 

„      ,  Resilience  of,  as  Function  of  Temperature.    L.  Guillet  and 

V.  Bernard 1531 

Corrodibility  of  Iron,  Influence  of  Various  Elements  on.     C.  F. 

Burgess  and  J.  Aston   1228 

Corrosion,  Iron,  Prevention  of,  by  Counter  E.M.F.    J.  K.  Clement 

and  L.  V.  Walker 1226 

„        of  Iron  by  Sulphuric  Acid  in  Presence  of  other  Substances. 

O.  P.  Watts 1227 

.,        of  Iron,  Electrolytic  Theory  of.    B.Lambert.... 1909 

Cylinders,  Thick,  Resistance  of,  to  Rupture.    Malaval  746 

Dendritic  Structures,  Studies  of :  Application  to  Metallography.    R. 

Arpi 754 

Drawing,  Influence  of,  on  Metallurgical  Products.    L.  Guillet 1574 

Elastic  Limit  of  Alloys.    A.  Portevin 1113 

Endurance  Tests,  Static  and  Dynamic.    J.  O.  Roos  af  Hjelmsatcr  ...    747 
Fatigue  Strength,  Relation  of  Static  Strength  to,  under  Fluctuations 

of  Load.    P.  Ludwik   542 

„     ,  Thermoelectric  Indication  of,  as  Method  of  Testing.    T.  R. 

Lawson  and  }.  A.  Capp  907 

Grain  Joints  and  Division  of  Grains  of  Metals  under  Influence  of 

Heat.    F.  Robin  48 

Grains,  Growth  of,  in  Metals  by  Annealing  after  Cold  Working.    F. 

Robin  I5d6 

„    ,  Large,  Generation  of,  in  Metals.    F.  Robin 285 

Hardening  Tests.    G.  Charpy  1112 

„         ,  Mechanical,  without  Deformation.    Hanriot    151,  323 
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Hardness.     Hanriot 150 

Hysteresis,  Elastic,  of  Steel.    B.  Hopkinson  and  G.  T.  Williams 326 

Ingots,  Pre-rolled  Pipeless.    B.  Taloot  280 

„    ,  Sound,  Method  of  Producing.     R.  Had  field 277 

„    ,      „     Steel,  Commercial  Production  of.    E.  Gathmann  1358 

„    ,      „         „  ,  Use  of  Thermit  for  obtaining.     H.  Goldschmidt    270 
„    ,  *  „   ,  New  Method  of  revealing  Segregation  in.     R.  Hadfield    278 

„    ,  Steel,  Use  of  Thermit  ia  Casting.     E.  A.  Beck  1357 

Iron  and  Steel,  Microstructurc  of.    W.Campbell    535 

„  -Carbon  and  Iron-Silicon  Alloys.    E.  Gumlich  and  P.  Goerens...    282 
„         „       Diagram,  Proposed  Modification  of.    A.  Vinogradoff ...  18 

„       ,Wittorf's.    B.  Stoughton  8S 

System.    O.  Ruff  533 

„         „  „      ,  Inverse  Occurrence  of  Solid  Phases  in.     A. 

Smits    887 

„  -Silicon  Alloys :   Separation  of  Graphite.     G.  Charpy  and  A. 

Cornu 15^9 

„  -Silicon  Alloys,  Transformations  of.    E.  Vigoroux  1303 

„         „  „    ,  „  .    G.  Charpy  and  A.  Cornu...  1362 

„  ,  Charcoal,  Effect  of  High  Carbon  on.    J.  E.  Johnson,  Jr. 1082 

„  ,  Critical  Points  of.    W.  Broniewski 1542 

„  ,  Displacement  of  Critical  Points  of,  by  addition  of  Silicon.    G. 

Charpy  and  A.  Cornu  1898 

„  ,  Industrial    Electrolytic,    Properties    of.     L.  Guillet   and    A. 

Portevin 1086 

„  ,  Modifications  of,  below  700°  C.    F.Robin  724 

Load-extension  Diagrams  taken  with  Optical  Indicator.     W.   E. 

Dalby  1378 

Manganese  and  Nickel,  Carbides  of.    O.  Ruff  and  E.  Gerstcn 1360 

Muntz  Metal,  Influence  of  Impurities  on.    F.  Johnson  881 

Nitrogen  and  Iron.    J.H.Andrew  283 

Nomenclature  of  Micro-constituents  of  Steel  and  Cast  Iron.     H.  M. 

Howe  and  A.  Sauveur 728 

Nomenclature,  Uniform,  for  Iron  and  Steel.     H.  M.  Howe  and  A. 

Sauveur  727 

Notched  Tension  Bars,  Stress  Distribution  in.    E.  Preuss iiio 

Oxygen,  Influence  of,  on  Properties  of  Metals  and  Alloys.    E.  F. 

Law 275 

Plastic  Alloys,  Deformation  of.    A.  Portevin 802 

„      Flow,  Law  of.    C.  E.  Larard  001 

Progress  in  Metallography,  1909-1911.    E.  Heyn    880 

Resilience  905 

Riveted  Joints,  Nickel-Steel,  Tests  of  544 

„  „    ,  Stresses  in  :  Tearing  at  Holes.     C.  Bach  and   R. 

Baumann    10 

Ropes,  Steel  Mine  Haulage,  Safety  of.    D.  F.  Baumann 596B 

Rusting  of  Iron  (continued).     B.  Lambert 732 

„  „        and  Steel,  Rate  of.    J.  Aston  and  C.  F.  Burgess 1361 

Shock  Tensile  Testing  Apparatus:    Error  involved  in    Use.     N. 

Davidenkof 748 

„      Tests  of  Cast  Steel.    J.H.Hall    1539 

„         „     on  Notched  Bars.    C.  Fremont 543 

„         „      with  Notched  Bars  for  High-tension  Steels.  A.  Gessner    749 

„         „     ,  Report  on.    G.  Charpy  541 

Sl^  Enclosu£es.    W.  Rosenhain ,j^, ^...^ 725 


iium  and  Potassium,  Stretching  and  Breaking  of.    B.  B.  Baker ... 

Solidification  of  Metals  from  Liquid  State.    G.  T.  Beilby 152 

Solid  Solutions,  Size  of  Molecule  of  Metals  in.    M.  Padoa  and  F. 

Bovini 525 

Steel,  Case-hardened,   Hardness  and   Depth  of  Carbonisation  in. 

M.  A.  Ammon    281 
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Steel,  Crystallisation  of.    F.  Giolitti 1312 

„   ,  Effect  of  Holes  on  Strength  of.    C.  Birault    1140B 

„   ,  Exothermic.    W.  O.  Amsler  136 

„    ,  ,,         .    W.  W.  Clark  and  P.  Kemery   1553 

"„   ,  „         ,  Correspondence  on   ^ 722 

„   ,  Hypereutectoid  Tool,  Hardening.    S.  S.  Steinberg 1900 

„    ,  Low-Carbon,  Coarse  Crystallisation  Produced  by  Annealing. 

R.  H.  Sherry 284 

„   ,  Low  Carbon  :   Influence  of   Divorce  Annealing  on.      H.  M. 

Howe  and  A.  G.  Levy 886 

„   ,  Macrostructure  and  Crystallisation  of .     N.T.  Belaiew 155 

„   ,  Mild  :  Influence  of  Arsenic.    J.  Liedgens  1087 

„   ,    „    ,  Transition  from  Elastic  to  Plastic  State  in.    A.  Robertson 

and  G.  Cook  1770 

„   ,  Over-oxidation  of.    W.  R.  Shimer  and  F.  O.  Kichline 1903 

„    ,  Quenching,  Volume-changes  in.     M.  Oknoff 1902 

„   ,  Structure  of .    S.  V.  Bielynsky  » 2012 

„   ,  Studies  in  Cold  Flow  of.    P.  Longmuir 1548 

Steels,  Certain,  Divergences  between  Structure  and  Composition  of. 

Bres 1552 

„     ,  Nickel-Chrome,  Points  of  Transformation  of.     L.  Guillet 1550 

„     ,  Standard,  Thermal  Examination  of.     G.  K.  Burgess,  J.  J. 

Crowe,  and  H.  S.  Rawdon 1C38 

Strengths  of  Thermally-treated  Metals  and  Alloys.    W.  Miiller   883 

Stretching  of  Metals.     Hanriot 325 

Struts,  Tensile  Yield-point  and  Collapsing  Load  of.    O.  Greger 751 

„    ,  Three,  from  Collapsed  Gasholder,  Tests  of.     H.  Rudeloff 11 11 

•     Sublimation  of  Metals  at  Low  Pressures.    G.  W.  C.  Kaye  and  D. 

E'wen 1847 

Tensile  Tests  of  Metals  :  Effect  of  Temperature.    A.  K.  Huntington     153 

Testing  with  Freely  Falling  Ball.    J.  J.  Schneider 154 

Tin,  System.    A.  Smits  andH.  L.  de  Leeuw 721 

Titanium  and  its  Qeansing  Effect  on  Cast  Iron.     B.  Stoughton  530 

Trifcrrocarbide  (Cementite).    O.  Ruff  and  E.  Gersten   1359 

Tungsten,  Ductile.    C.  G.  Fink 1141B 

Vacuum-furnace  Metallurgy.    C.  G.  Fink 1213 

Welded  Joints  in  Iron  and  Steel,  Experiments  on^    T.  E.  Stanton  and 

J.  K.  Pannell 6 

Why  does  Lag  Increase  with  Temperature  from  which  Cooling 

Starts?    H.  M.  Howe 1088 

Zinc,  Polymorphism  of.    P.  N.  Laschtschenko 1530 

Meteorology. 

Absorption  of  Light  in  Atmosphere.    G.  Miiller  772 

„         ,  Atmospheric,  and  Polarisation  of  Light  diffused  by  Sky. 

A.  Boutaric... .^ 1123 

Aqueous  Vapour  above  Mount  Wilson,  Determination  of.    F.  E. 

Fowle 1931 

Atmospheric  Circulation  in  Temperate  Latitudes,  Variations  in.    A. 

Defant 557 

Atmospheric  Cooling  and  its  Measurement    J.  R.  Milne  359 

„  Pressure,  Diurnal  Variations  of.    W.  J.  Humphreys  ...    566 

„  Radiation,  Note  on.    F.  W.  Very 932 

„  Studies.    J.  W.  Sandstrom 568 

Balloon  Ascents,  Unmanned,  in  North  Polar  Regions.     H.  Maurice    77A 

Barometric  Pressure,  Antarctic.    G.  C.  Simpson 926 

Cirrus  Clouds,  Motion  of,  in  Relation  to  Movement  of  Barometric 

Minima.    T.  Hesselberg 1785 

Climate  of  British  Columbia 165 

Clouds,  Observation  of  Motion  of,  with  Nephoscope.    A.  Lo  Surdo...    570 
Correlation  :  Application  to  Variations  of  Pressure.    W.  Koppen  ...    925 

Dust,  Origin  of  Falls  of,  in  Ocean.    G.  Hellmann  933 
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Earth's   Non-adiabatic    Atmosphere,  Thermodynamics  of.     F.  H. 

Bigelow  , 931 

Evaporation  from  Soil  and  Plants.    A.  Miintz 30 

„  on  the  Nile  near  Khartum.     R.  Tiirstig 567 

Fob n,  Investigations  of.     H.  v.  Ficker 559 

„    ,  Temperature  and  Humidity  on  Occasions  of.     H.  v.  Ficker,..    560 

Forecast,  Long-range,  for  E^st  Monsoon  in  Java.    C.  Braak    1253 

Frost  Protection,  Suggestions  for.    K.  F.  Kellermaii 564 

Haze,  Dense,  of  Jime  10-11,1912.    H.  H,  Kimball ^ 162 

Haziness,  Unusual  Atmospheric,  during  1912.     H.  H.  Kimball    1254 

Humidity,  Atmospheric, .  as  related  to   Haze,  Fog,  and  Visibihty. 

A.  H.  Palmer 1587 

Hurricanes  of  West  Indies.    O.  L.  Fassig   ....•••••  1121 

.  Ice  Storms,  Three.    C.F.Brooks , % 1584 

Isothermal  Layer,  and  Sky  Radiation.    F.  W.  Very  ....> ,....    930 

Nocturnal  Radiation  to  Space,  Studies  of.    A.  Angstrom 1933 

Nuclei,  Condensation,  in  Atmosphere.    A.  Wigand 773 

Penetrating  Atmospheric  Radiation,  Distribution  in  Height  pf.    E. 

Schrbdinger .,.o«»....... 1780 

Pilot  Balloon  Ascents  at  Vienna,  Results  of  *    R.  Dietzius 1788 

Polarisation,  Atmospheric,  Neutral  Points  of.    C.  Dornp 771 

Precipitation,  Solid,  Origin  of. .  G.  Hellmann  357 

Pressure  and  Temp^ature,  Simultaneous  Interdiurnal  Changes  of, 

onSonnblick.    J.  v.  Hann .* 1784 

„       ,  Geographical  Distribution  of  Monthly  Variations  of.    W. 

Koppen  .....'. , 562 

„       -variations,  Influence  of,  on.  Weather,  in  Austria.    O.  v. 

Myrbach-Rhdnfeld 770 

Pyrheliometers,  Comparison  Measures  with.    W.  Marten 360 

Radiation  Equation  K,o  =  cT^o  in  Earth's  Atmosphere.   F.  H .  Bigelow    929 
Rainfall  and  Atmospheric  Pressure  in  East  Indian  Archipelago,     p. 

Braak.. ^..... ,..    356 

„        Measured  along  the  Panama  Canal .»... ,........^ 928 

„        over  Balkan  Peninsula.    F.  Trzebitzky  %.. « *..    768 

„  „  >  Long  Periods.    A.E.Douglass....*..*.* *....« 927 

Solar  Radiation  Intensities  at  Madison.    H.  H.  Kimball  and  E,  R. 

Miller  ..; -. ..^ ;...» ,...4,.,..     164 

„     Radiation,  Atmospheric  Disturbances  and.    C.Dorno...* «..    565 

„  „        ,  Diminution  of,  during  1912,    D.  Eginitis 1594 

,,        ,  „  ,        M        »  .    L.  Gorczynski   ;..  1791 

„  I,        ,  „  I  in  1912.    A.  Schedler    , 1790 

„  „        :  Influence  of  Clouds.    H.   H.   Kimball  and  E.  R 

Miller •., i6j 

„     Radiation,  Measurements  of .    C.G.Abbot .,....«..  1598 

„  „        ,  Variation  of.    C.  G.  Abbot,  F.  E.  Fowle,  and  L.  B. 

Aldrich    -.,...*., , ,..  1606 

Squalls,  Line-,  among  Mountains,  Studies  on.    A.  Roschkott    .........  1786 

„,      >     >f    #  Occurrence  of,  in  relation  to  March  of  Barometer. 

Duraad-Greville «... ; 1122 

Temperature  and  Pressure  in  Bafoma,  Observations  of.    J.  Fenyi  ...  1787 
„  Observations  of  Soil  covered  with  different  Materials. 

P.Vujeyic, ,.. .;* 35^ 

„  .  -distribution  on  Occasions  of  Fohn.    F.  Pockels 1783 

„  ,  Difference  of,  between  Free  Air  and  Air  on  Mountains. 

H.  v.  Ficker  ..., > , i.a^ ,,....  1932 

„  .,  Diurnal  Variation  of^  at  Tor  on  the  Red  Sea »...    563 

Thermometers,. Exposure  of,  for.  Determination  of  Air  Temperature  1255 
Thmiderstorms,  Variograph  Reccwrds  and  their  Application  in  Theory 

of..   W.  Schmidt  >,.;..,... 5^9 

Wind  Force,  Diurnal  Variation  of  ^t  Summit  c^  Ben  Nevis.  } .  v.  Hann    561 

Winds,  High  Tropical.    W> vvw  woiqielen:  ..,....,........*...... 558 
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Miscellaneous  (Chemical  Physics  and  Electro-Cheinistry). 
Absorption,  see  separate  section. 

Allotropy  and  Enantiotropy,  Theory  of,  for  Liquids.    A.  Smits   309 

"a"  of  van  der  Waals'  Equation,  determining,  from  Surface  Tension. 

A.  P.  Mathews 1096 

Alloys,  su  separate  section. 

Association  Phenomena  in  Gaseous  Mixtures.    A.  Schulze    1556 

„         ,  Molecular,  in  Gases.    1.  de  Boissoudy 290 

„        ,  Mutual,  of  Ether  and  Chloroform.    F.  Dolezalek  and  A. 

Schulze    293 

Atomic  Weights,  see  section  Molecular  Physics. 

Barium,  Preparation  of.    C.  Matignon   1209 

Beryllium  (Glucinum),  Metallic.    F.  Fichter  and  K.  Jablczynski 1355 

Brownian  Movements,  see  section  Molecular  Ph3rsics. 

Camallite,  Fused,  Properties  of.    K.  Arndt  and  H.  H.  Kunzc  734 

Chemical  Action,  Influence  of  Geometrical  Shape  on.    G.  Reboul  ...    729 
„  „      produced  by  a- Particles,  Nature  of.    S.  C.  Lind  ...    271 

„        Actions,  Molecular  Statistics  of.    R.  J .  Strutt  270 

„        Effects  of  Explosion  of  Azoimide.    P.  J.  Kirkby  and  J.  E. 

Marsh  1103 

"Chemical  News,"  1860-1909,  Hundred- volume  Index  to 123^ 

Chemical  Reactions  and  Radii  of  Curvature.    G.  Reboul  1356 

„  „         at  very  Low  Pressures.    I.  Langmuir 891, 1090 

Colled  Synthesis,  ElectrioJ,  Nature  of.    C.  Benedicks 532 

Condensation  of  Water-vapour  in  Presence  of  Nitrogen  Oxides.    W, 

Bieber iioi 

Conductivity-water,  Preparation  of.    R.  Bourdillon 1559 

„  ,  see  section  Conductivity  and  Resistivity. 

Crystal  Space  Lattices.    A.  E.  H.  Tutton,  W.  H.  Bragg 266 

Crystals  (except  Liquid  and  Mixed  Cr3rstals),  see  secbon  Molecular 
Physics. 

Decomposition  of  Water  by  a- Rays.    W.  Duane  and  O.  Scheuer 1077 

Diffusion,  see  separate  secbon. 

Dissociation  and  lonisation,  su  separate  section. 

Electric  Furnace  Processes,  see  separate  section. 

Electrodes,  Normal,  see  section  Batteries,  Primary. 

Electrolysis,  see  separate  section. 

Electrolytic  Analysis,  see  separate  section. 

Endothermic    Compounds,    Formation   of,  at  high  Temperatures. 

E.  Briner 274 

Equilibrium,  Chemical,  see  section  Chemical  Equilibrium. 

Free  Energy  of  Chemical  Substances.    G.  N.  Lewis i§6i 

Gases,  Chemical  Constants  of.    O.  Sackur 880 

„     ;  for  Gaseous  Laws  see  separate  section. 

Hydrogen,  Chemically  Active  Modification  of.    I.  Lan^uir   523 

„  from  Water  and  Coal  from  Cellulose.    F.  Scrgius 1360 

lonisation,  see  section  Dissociation. 

Law,  New,  relating  to  Heats  of  Formation  of  Solid,  Liquid,  and 

Ionic  Molecules.    W.  R.  Bousfield 1220 

Liquid-crvstals :  Influence   of   Vortex    Motion   on   Structure.    O. 

Lehmann 132 

„    -crystals.  Orientation  of ,  by  Plates  of  Mica.    C.  Mauguin 1369 

„  „      ,  Structure  of.    O.  Lehmann  132 

„      Mixtures,  Knowledge  of.  I.    R.  B.  Denison 313 

Molecular  Atb^ction,  see  section  Molecular  Physics. 

„       Weight  and  Turbulence  Viscosity.    W.  Sorkau 1090 

Neon    and    Helium,  Classification   and  Transformations   of.     H. 

Wilde  1523 

„      ,  Occurrence  of,  in  Vacuum  Tubes  containing  Hydrogen.    I. 

Masson « 1329 

„      ,  Presence  of,  in  Hydrogen  after  Passage  of  Discharge.    J.  N. 

Collie  and  H.  S.  Patterson 1330 
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Miscellaneous  (Chemical  Physics  and  Electro-Chemistry),  continued. 

Neon,  Supposed  Synthesis  of.    W.  Ramsay,  J.  N.  Collie,   H.  S. 

Patterson,  J.  j.  Thomson  879 

Nitrogen,  Active.    F.  Comte 707 

„      ,  Chemically  Active.    A.  Koenig  and  E.  Elod  1072 

„      >  n  „     .    R.  J.  Strutt 1073,  1745 

„      ,  Fixation  of,  by  Barium  Oxide  and  Charcoal.    T.  Ewan  and 

T.  Napier  n65 

„      ,  Oxidisable  Variety  of .    T.  M.  Lowry 1887 

Nuclei,  Formation  of,  in  Gases,  by  Ultra-violet  Light.    F.  Bortini  ...  1031 

Oil  Emulsion,  Neutral,  as  Model  of  Suspension  Colloid.    R.  Ellis   ...  1906 

Optical  Activity  and  Rotation,  see  section  Polarisation. 

Osmosis,  see  separate  section. 

Oxidation  and  Combination  of  Gases    by  Electric  Discharge,  see 

also  section  Discharge. 
Phase    Rule,    see   sections    Chemical    Equilibrium    and   Thermo- 
dynamics. 

Periodic  Law,  Radio-elements  and.    F.  Soddy 1075 

„        System,  and  Radio-active  elements.    K.  Fajans  1079 

„  „      t         >t        -elements.    A.  S.  Russell 1074 

Phosphorus.    A.  Smits,  J.  W.  Terwen,  and  H.  L.  de  Leeuw 1525 

Photochemical  Deozonisation.     E.  Warburg 1557 

„  Reaction,     Determination    of     Luminous     Energy 

Absorbed  in.    A.  Tian 1647 

„  Reaction,  Energy  Absorbed  in.    V.   Henri  and  R. 

Wurmser loii 

„  Reaction,  Energy  Absorbed  in.    M.  Boll  1219 

Problems,  Chemical,  Further  Applications  of  Positive  Rays  to  Study 

of.    J.  J.  Thomson   1210 

Quartz,  Attack  of,  by  Vapours  of  Hydrofluoric  Acid.    A.  Gautier  and 

P.  Clausmann 1528 

Radio-active  Disintegration  Products,  Chemical  Nature  of.  A.  Fleck  1080 
„  -chemistry  :  Application  of  Principle  of  Relativity.  R.  Swinne  1076 
„    -elements,  Connection  between  Chemical  Characteristics  of, 

and  Transformations.    G.  v.  Hevesy  131 

Radium  Radiations,  Influence  of,  on  Glass  and  Minerals.    S.  Meyer 

and  K.  Przibram 524 

„      Rays.     in.    Action  on  Inorganic  Compounds.    A.  Kailan...    715 
„  „  .    IV.    Action  on  Organic  Compounds.    A.  Kailan   ...    716 

„      Rays,  Chemical  Action  of.    V.    Cane  Sugar.    A.  Kailan 17^1 

Refraction,  Molecular.    G.  Polya 1367 

Solid  State,  Theory  of.    E.  Gruneisen 268 

Solids :    Effect  of   High   Pressures   on    Chemical    Behaviour.    J. 

Johnston  and  L.  H.Adams 1211 

Solution  and  Solubility,  see  separate  section. 

Sulphur,  New  Modification  of.    A.  H.  W.  Aten   272 

Sunlight.    P.  C.  Freer  and  H.  D.  Gibbs 717 

Thermochemistry,  see  also  section  Miscellaneous  (Heat). 
Thermodynamic  Investigations,  see  section  Thermodynamics. 
Thorium,  Chemical  Properties  of.     H.  N.  McCoy  and  C.  H.  Viol   ...  1217 
Tungsten  Lamp,  Chemical  Clean-up  of  Nitrogen  in.    I.  Langmuir...  1890 
Ultra-violet  Light,  Action  of,  on   o-,  w-,  and  ^-Nitrobenzaldehyde. 

A.  Kailan    714 

„  Light,  Action  of,  on  Water.    W.  Obolensky  71  j 

Uranium,  Diffusion  of.    G.  v.  Hevesy  and  L.  v,  Putnoky  718 

Vapours ;  for  Gaseous  Laws,  see  section  Gases. 

Viscosity,  see  separate  section,  also  section  Solution. 

Volume,  Specific,  of  Binary  Mixtures,  Abnormal  Cases  of.    H.  S. 

Van  Klooster 1222 

liitcellaneous  (Electricity  and  Magnetism). 

Alternate-Current  Research,  see  separate  section. 
Arc,  Electric,  sec  section  Discharge. 
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MiscellaneOfis  (Electricity  and  Magnetism),  continued. 

Atmospheric  Electricity,  see  section  Static  Electricity. 

Attraction  between  Coaxial  Solenoids  carrying  Electric  Current. 

G.  R.  Olshausen   ; 1506 

Capacity  (Electrostatic),  see  separate  section. 
Cells,  Voltaic,  see  section  Batteries,  Priraar}'. 
Condensers,  see  also  sections  Dielectrics  and  Discharge. 
Conductivity  (Electric)  and  Resistivity,  see  separate  section. 

Constriction  Experiment,  Electric.    E.  F.  Northrup    677 

Contact  Electricity,  see  section  Batteries,  Primary. 
Crookes  Tubes,  see  section  Discharge. 

Current  Induction  in  Vibrating  Cylinders.    J.Kern    2004 

Dielectrics,  see  separate  section. 
Discharge  (Electric),  see  separate  section. 

„  Rays,  see  section  Rays. 

Disintegration,  Electrical,  of  Metals :  Use  as  Method  of  Testing. 

C.  Benedicks 679 

Earth  Currents,  see  section  Terrestrial  Magnetism  and  Electricity. 
Electrical  Efifects  of  Explosion  of  Azoimide.    P.  J.  Kirkby  and  J.  E. 

Marsh 1103 

Electrification,  see  section  Static  Electricity. 

Electrocapillarity,  Theory  of.    D.  L.  Chapman    1505 

Electrocapillary  Curve,  Ideal,  Shape  of.     F.  Kruger  and  H .  Krumreich  1875 
„  Pulsation  of  Mercury  Meniscus.    A.  P.  Roshdest- 

wensky  and  W.  C.  McC.  Lewis 248 

Electromagnetic  Theory,  see  separate  section. 
•E.M.F.  produced  by  Flow  of  Electrolyte .  through  Capillary  Tubes. 

L.  Riety 13441 

„      produced  in  Solutions  by  Centrifugal  Action.     W.  L.  Miller  1368 
Electron    Atmospheres  of  Metals,  Preliminary  Note  on.    R.  W. 

Wood 865 

Electrostatics,  see  section  Static  Electricity. 
Field,  Magnetic,  see  section  Magnetism. 

Four-terminal  Conductor  and  Thomson  Bridge.    F^  Wenner 507 

Galvanometers,  see  sections  Apparatus  and  Measurements. 
Hall-effect,  see  section  Magnetism. 
Hysteresis,  see  section  Magnetism. 
Induction,  Magnetic,  see  section  Magnetism. 

„          (Self  and  Mutual)  see  separate  section. 
Interrupters,  see  also  section  Apparatus  (Electrical). 
Kathode  Rays,  see  section  Rays. 
Light-radiation  and  Telephone.    O.  Grotrian 1198 

„  ,  Effect  of ,  on  Telephone.    O.  Grotrian 676 

Lightning,  see  section  Static  and  Atmospheric  Electricity. 

Magnetism,  see  separate  section. 

Measurements,  5^e  separate  section. 

Ohm,  Ampere,  and  Volt.    Memory  of  Fifty  Years,  1862-191 2.     R.  T. 

Glazebrook 1458 

Parallel   Conductors,  Electric  and  Magnetic  Fields  of  System  of. 

O.  Colard    120 

Permeability,  see  section  Magnetism. 

Phenomenon,  Electrical.    A»  A.  Campbell  Swinton 2005 

Photo-electric  Cells,  see  section  Batteries,  Primary. 

Piezo-  and  Pyro-electricity  ;  Kinetics  of  Dielectrics.    E.  Schriidinger  1457 
„  „    -electric  Properties  of  Quartz.     H.  K.  Onnes  and 

A.  Beckman    1494 

Polarisation  (Electrolytic),  see  separate  section. 

Potential  and  Electromotive  Force.    W.  Lenz 871 

Reaction    of   Copper  Disc  rotating    between    Poles   of    Magnet. 

W.  G.  Cady  and  F.  G.  Benedict 254 

Resistance  between  Metal  and  Crystal  at  Surf  aces  of  Separation.    F. 

Streintz  119 
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Miscellaneous  (Electricity  and  Magnetism),  continued. 

Resistance  between  Plates  in  Contact.    F.  Streintz  and  A.  Wesely...  1491 
Rontgen  Rays,  see  section  Rays. 

Screening,  Electric,  by  Silver  Films.    [Miss]  S,  Hyatt 214 

Selenium,  Actiop  of.    A.  Pochettino 233 

„       ,  E£Fect  of  Abrasion  on  Conductivity  of.    F.  C.  Brown 232 

„       ,  Variation  of  Resistance  of,  due  to  X-  and  Radium-rays. 

H.  Guilleminot 1197 

Specific  Inductive  Capacity,  see  section  Dielectrics. 
Static  Electricity,  see  separate  section. 
Telegraphy,  see  Section  B.       . , .    . 
Telephony,  stf^  Section  B. 

Terrestrial  Magnetism  and  Electricity,  see  separate  section. 
Thermo-electricity  and  Magnetism,  s^^  separate  section. 
Tubes,  Vacuum,  see  sections  Discharge  and  Apparatus. 
Voltaic  Action,  see  section  Batteries,  Primary. 
Waves,  see  section  Oscillations  and  Waves. 
Wireless  Telegraphy,  see  Section  B,  also  section  Oscillations. 
X-Rays,  see  section  Rays. 
Miscellaneous  (Geqeral  Physics). 

Aerodynamics,  see  section  Dynamics. 

Alloys,  see  separate  section. 

Astronomy,  see  separate  section. 

Atomic  Weights,  see  section  Molecular  Physics,  Matter  and  Ether. 

Brownian  Motions,  see  section  Molecular  Physics. 

Capillarity,  see  section  Surf  aqe  Tension. 

Continuity, ..  O.  Lodge    , 15S0 

Critical  Constants,  see  section  Critical  Points. 

Deformation,  see  section  Elasticity. 

Diffusion,  s^e  separate  section. 

Dynamics,  see  separate  section. 

Elasticity,  see  separate  section. 

Ether,  see  section  Molecular  Physics,  Matter  and  Ether. 

Expansion,  see  section  Dilatation. 

Explosive  Wave,  Propagation  of,  in    Solids.    J.  Taffanel  and   H. 

Dautriche  160 

Fourier's  Theorem,  Application  of,  to  Pliysical  Problems.     Uayleigh    339 

Function,  Arbitrary,  Spectroscopic  Resolution  of.    C.  V.  Burton 1780 

Geographical  Position  of  Mecca  and  Jidda.    N.  Scheltema 336 

Gravity,  see  separate  section. 

Harmonic  Analysis,  Grapliical,  Chart  for.     H.  Rottenburg  49©^ 

„  „       ,  New  Method  of.    F.  Meurer   360B 

Ice  Friction  under  Pressure.     H.  Morphy 545 

„  ,  Properties  and  Structure  of.    R.  S.  Tarr  and  J.  L.  Rich 1243 

Measurements,  see  separate  section. 
Mechanical  Problems,  see  section  Dynamics. 
Metallography,  see  separ^^te  section. 
Meteorology,  etc.,  see  separate  section. 

.  Reichsanstalt,  Work  of,  in  1911    , 348 

,        .,       ,  in  1912    1238 

Rigidity,  see  section  Elasticity. 

Sand  Dunes,  Formation  of.     P.  Hahmann 17 

Screw  Propeller  Design.    C.  W.  Dyson 556 

Solids,  Effect  of  High  Pressures  on  Behaviour  of.    J.  Johnston  and 

L.  H.  Adams , 1211 

Steam,  EHlux,  Velocity  and  Specific  Heat  of,  see  sections  Gases  and 

Specific  Heat,  also  Section  B. 
Stress,  see  sections  Elasticity  and  Metallography. 
Surface  Tension,  see  separate  section. 
Thernaal  Eiffect  accompanying   Immersion  of  Powder  in  Liquid. 

H.Gaudechon  1749 

Time  Conference,  International.    J.  Reyval 3 
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Abstract  Km. 
Miscellaneous  (General  Physics),  continued. 
Torsion,  see  section  Elasticity. 

Units  and  Symbols,  A.E.F.  Recommendations  for  908 

„    ,  Fixation  of,  by  Legislative  Means.    R.  de  Baillehache  546 

Unsinkability  of  Modern  Sea-going  Ships.     Flamm    551 

Viscosity,  see  separate  section. 
Miscellaneous  (Heat). 

Boiling-Points,  see  section  Freezing-Points. 

Combustion  of  Carbon,  Mode  of.    T.  F.  E.  Rhead  and  R.  V.  Wheeler  1006 
„  of  Gaseous    Mixtures   and   Retardation    on    Ignition. 

Taffanel  and  Le  Floch    1^48 

„  ,  Surface.    J.  R.  Thompson ^i 

„  ,  Whirling  Gaseous,  New  Forms  of.    J.  Meunier  457 

Conductivity  (Thermal),  see  separate  section. 

Convection  and  Radiation  of  Heat.     I.  Langmuir  1974 

Dilatation,  see  separate  section. 

Emissivity  of  Oxidised  Metallic  Surfaces.    C.  P.  Randolph  and  M.  J. 

Overholser 1969 

„         of    Solid  and    Liquid   Copper    at    High   Temperature. 

C.  M.  Stubbs 1005 

Expansion,  see  section  Dilatation. 

Explosions  in  Mixed  Gases:  Limits  of  Inflammability.     E.  Jouguet  1172 

„         ,  see  also  section  Gases. 
Freezing-,  Melting-,  and  Boiling-Points,  see  separate  section. 
Gases  and  Vapours,  see  separate  section. 
Heating  and  Cooling  Palladium  in  Hydrogen  :   Thermal  Effects. 

J.  H.  Andrew  and  A.  Kolt 1970 

Heat  of  Vaporisation  of  Metals.    A.  Wehnelt  and  C.  Musceleanu 456 

Ice,  Melting  of.     E.  E.  Somermeier 95 

Icebergs,  Melting,  Rise  of  Temperature  near.     H.  T.  Barnes 194 

Ignition  of  Electrolytic  Gas  by  Electric  Discharge.     H.  F.  Coward, 

C.  Cooper,  and  C.  H.  Warburton 458 

Latent  Heat,  see  section  Specific  Heat. 

Measurements,  see  separate  section. 

Melting-Points,  see  section  Freezing-Points. 

Photochemical  Reactions,  see  section  Miscellaneous  (Chemical  Physics). 

Pyrometry,  see  section  Thermometry. 

Specific  Heat,  see  separate  section. 

Spectral  Radiation  of  Heated   Enclosure,  Constants  of.    W.  W. 

Coblentz 1004 

Spheroidal  State.     C.  W.  Batdorf 94 

Sublimation  of  Metals  at   Low   Pressures.    G.  W.  C.   Kaye  and 

D.  Ewen 1847 

Temperature,  see  separate  section. 

Temperatures  (High  and  Low),  see  separate  section. 

Thermal   Effect  accompanying  Immersion  of  Powder  in  Liquid. 

H.  Gaudechon  1749 

Thermodynamic  Properties  of  Twelve  Liquids  between  20"  and  80** 

and  up  to  12,000  kg./cm".     P.  W.  Bridgman 1304 

Thermodynamics,  see  separate  section. 

Trouton   Quotient  and   Heat  of  Vaporisation.    Data  for   Helium. 

de  Forcrand  1450 

„        Quotient    and     Molecular     Heat    of     Evaporation,     de 

Forcrand    1449 

Vapour  Pressure,  see  separate  section. 
Miscellaneous  (Light). 

Absorption,  see  separate  section. 

Balloon  Shadows  during  Solar  Eclipse.    A.  Wigand  and  E.  Ever- 

ling 41 

Chemical  Production  of  Light.    W.  D.  Bancroft 810 

Colour,  Measurement  of.    A.  C.  Jolley  and  A.  J.  Bull 582 

Crookes  Tubes,  see  Tubes  (section  Discharge). 
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Miscellaneous  (Light),  continued. 

Di£Fraction,  see  section  Interference. 

Dispersion,  see  separate  section. 

Electromagnetic  Waves,  see  section  Oscillations  and- Waves. 

Fermat'sLaw.    D.  N.  Mallik    1811 

Fluorescence,  see  section  Phosphorescence. 

Glass,  Optical,  Limits  of  Uniformity  in  producing.    J.  W.   Gifford      51 

Gold     Hydrosols,    Centrifugalised,     Optical     Behaviour    of.     H. 

Robitschek , 398 

Graphic  Method  of  Optical  Imagery.    W.  R.  Bower 1143 

Image  Errors  of  Optical  Systems.    E.  Waetzmann 395 

Images,  General  Theory  of.    M.  Wolfke   176 

Index  of  Reflection,  see  section  Reflection. 
„     of  Refraction,  see  section  Refraction. 
Interference,  see  separate  section. 
Kathode  Rays,  see  section  Rays. 

Lenses,  Compound,  Central  Abberation  in.    H.  Violette  590 

Liquid-crystals,  Orientation  of,  by  Plates  of  Mica.    C.  Mauguin 1369 

Measurements,  see  separate  section. 

Mirage,  Double.    W.  Hillers 1943 

Mirror,  Moving,  Theory  of.    A.  Harnack A02 

Mirrors,  Silver,  Preservation  of .    L.Bell   1050 

Monochromators   of    Great    Light    Intensity,  Theory  of.     G.    J. 

Elias 587 

Objectives,  Fluorite  ;  Modern  Microscopical  Optics.    C.  Metz    586 

„         ,  Spectrograph,  Design  of.    K.  Schwarzschild  401 

„         ,  Spherical  Aberrations  in.    L.  Dunoyer 1651 

Optical  Constants  of  Certain  Metals  in  Infra-red.    K.  Fosterling  and 

V.  Freedericksz 796 

„       Constants  of  Metals.    C.  Zakrzewski   170 

.    J.  T.  Littleton,  Jr 175 

Optics,  Geometrical,  Trend  of.    S.  P.  Thompson    1271 

Passage  of  Waves  through  Fine  Slits  in  Thin  Screens.    Rayleigh  ...  1942 
Photography,  see  separate  section. 
Photometry,  see  separate  section. 

Pictures  True  to  Nature  :  Conditions  necessary.    A.  Gleichen  1649 

Polarisation,  see  separate  section. 

Pressure  of  Light  by  Use  of  Thin  Foil.    G.  D.  West 1945 

Projection  of  Natural  Colours.    A.  Guebhard  799 

Propagation  of   Light  in   Non-homogeneous   Media.    K.  Forster- 

Hng  1134 

„  ,  Light,  in  Layered  Media.    A.  Garbasso 391 

Rainbows.    W.  Mobius 1140 

Rays,  see  separate  section. 
Refle^on,  see  separate  section. 

Reflector,  Cassegrain,  with  Corrected  Field.    R.  A.  Sampson 1639 

Refraction,  see  separate  section. 

Resonance,  Optical,  Remarkable  Case  of.    L.  Dunoyer 972 

Rdntgen  Rays,  see  section  Rays. 

Rotatory  Polarisation,  see  section  Polarisation. 

Scattering  of  Light    J.  R.  Milne 1944 

SolidifieaGases,  Optical  Investigation  of.    W.  Wahl 133,  1071,  1740 

Speed  of  Light,  Method  for  Measuring.    C.  Fery    57 

Theories,  Emission,  of  Light.    R.  C.  Tolman   56 

Torque  by  Beam  of  Light  in  Oblique  Refraction  through  Glass.    G. 

Barlow    967 

Transparency,  see  section  Absorption. 

Velocity  of  Light,  Constancy  of.    W.  de  Sitter  1418 

„  „    ,  Effect  of  Reflection   from   moving  Mirror  on. 

A.  A.  Michelson    1265 

Water,  Optical  Properties  of.    C.  Cheneveau  1419 

X-rays,  see  section  Rays. 
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Molecular  Physics,  Matter  and  Ether. 

Air-pump,  Molecular.    W.  Gacde 1763 

"  a  '*  of  van  der  Waals'  Equation,  Method  of  determining,  from 

Surface  Tension.    A.P.Mathews 1096 

Atom,  Radiating,  Model  of.    K.  V,  Herzfeld 205 

„     ,"  Rutherford."     G.  S.  Fulcher , 1579 

„    ,  Structure  of.    J.J.Thomson * 762 

„    ,  Viscosity  of.    L.  Decombe 1393 

Atoms  and  Molecules,  Constitution  of.     N.  Bohr..... 1930 

„      ,  Multiply-charged*    J.  J.  Thomson 206 

Atomic  Forces,  Electrical  and  Chemical,  Theory  of.    A.  Byk  1801 

„      Weight  of  Helium,  Density  and.    W.  Heusc   1886 

„      Weights  of  Elements,  New  Multiple  Relations  of.     H.  Wilde  1523 

Brownian  Motions  and  Probability  Law.     R.  v.  Ettenreich  338 

„               „        in  Gases  at  Low  Pressures.    R.  A.  Millikan 840 

„         Movement  and  Size  of  Molecules.    J.  Perrin  27 

,,         Movements  of  Particles  not  Spherical.    K.  Przibram   1249 

CoUisions,  Exceptional,  of  Gas  Molecules.     P.  Lan^evin  and  J.  J.  Rey  1247 

Colloid  Synthesis,  Electrical,  Nature  of.    C.  Benedicks 532 

Crystal  Form,  Dependence  of,  on  Temperature.    G.  Tammann  ^i 

Space  Lattices.    A.  E.  H.  Tutton,  W.  H.  Bragg 206 

Crystalline  Properties  of  Chlorine  and  Bromine.    W.^^ahl 1740 

Crystallised  Nitrogen,  Argon,  and  Methane,  Investigation  of.    W. 

Wahl « 133 

Crjrstallographic  Properties  of  Hydrogen  and  Oxygen.    W.  Wahl ...  107 1 

Crystallography,  Advance  in.    A.  E.  H.  Tutton    1524 

Density  of  Aluminium.    F.  J.  Brislee  1769 

„       of  Liquids  in  Contact.    A.  L.  Clark  171 

Diamond,  Structure  of.  .  W.  H.  Bragg  and  W.  L.  Bragg  1778 

Do   Molecules  attract    Inversely   as   Square  of  Distance  ?    A.  P. 

Mathews * 1747 

Electrons,  see  section  Electromagnetic  Theory. 

Element,  New,  in  Atmosphere.    F.  W.  Aston  2010 

Ether.    D.  L.  Webster    161 

Films,  Soaps,  Electric  Resistance  of.    A.  Hagenbach 1340 

Friction,  External,  of  Gases.    W.  Gaede ...• 1245 

Ionic  Size  in  Relation  to  Molecular  Physics.    W.  R.  Bousfield 1220 

Kinetic  Theory  of  Gases,  see  also  section  Gases. 

Matter,  Foundation  of  Theory  of.    G.  Mie 18,  340 

Molecular  Agitation  at  Absolute  Zero.    A.  Einstein  and  O.  Stern 1016 

„          Attraction,  Law  of.    J.  E.  Mills • , 306 

„  M        >  Potential  of,  Laws  of  Surface  Adsorption  and. 

J.  R.  Katz ..  712 

„          Cohesion.    A.  P.  Mathews ; 1748 

„  Forces,  Investigation  of,  by  Disturbance  of  EqntHbriuni  in 

„          Liquid-crystals.    O.  Lehmann    ; 1578 

„  Phenomena  not  in  agreement  with  Thermodynamics.    M. 

v.  Smoluchowski    « 633 

„          Statistics  of  some  Chemical  Actions.    R.  J.  Strut t 270 

„         Symmetry.    A.  Cotton 399 

„          Theoiy.    H.  A.  Lorentz   766 

Molecules,  Formation  of,  from  Thomson's  Atoms.    A.  C.  Crehorie  ...  1779 

Roughness  of  Free  Liquid  Surfaces.    L.  Mandelstam 1392 

Specific  Gravity,  Unusual  Case  of.    A.  L.  Hyde  269 

Spontaneous  Vanations  of  Concentration.    T.  Svedbcrg..; ; 730 

Oscillations  and  "Waves  (Electric),  set  also  sections  Rays,  Discharge. 

Absorption  of  Electric  Waves  in  Iron.    K.  F.  Lindman ;..•.....  2000 

„          ,  Selective,  of  Electric  Waves.    W.  Romanoff  860 

Anchor-ring,  Thin,  Electrical  Vibrations  on.    Rayleigh 231 

Arc  and  Spark  Sending  Apparatus  for  Radio-telegraphy,  Comparison 

of.     I^  W.Austin 6858 

Bending  of  Electric  Waves  round  Large  Sphere.    J.  W.  Nicholson  490 
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Oscillations  and  Waves  (Electric),  continued. 

Conductivity  of  Fused  Metallic  Salts  :    Effect  of  Oscillations.    C. 

Tissot 1720 

Coupled  Circuits  in  Wireless  Telegraphy,  Exact  Mechanical  Analogy 

to.    T.  R.  Lyle 1194 

„        Condenser.  Circuits,  Ionised  Spark-gap  in.     P.  Kaltenbach  1012B 
„  „  „      ,  Three,  Oscillations  in  System  of.     F. 

Muller 863 

^,        Oscillation  Circuits,  Waves  in.     E.  Dibbcrn 1485 

„        Oscillatory  Circuits,  Simple  Theory  of,  with  Oscillograms. 

J.  A.  Fleming 1867 

„        Oscillatory  Circuits,  Solution  of  Equations  of.     F.  Kiebitz    668 

Current-potential  Curves  of  Oscillating  Spark.    S.  R.  Milner 492 

Detector,  Wireless,  Bun  sen  Flame  as.    G.  Leithauser.; , 230 

Diffraction  and  Secondary  Radiation  with  Short  Electric  Waves. 

A.  D.  Cole 861 

„  of  Electric  Waves  at  Parallel  Cylinders.    F.  Zaviska   ...  1483 

Dispersion,  Electric,  in  Benzol,  Toluol,  and  Petroleum.    N.  Linnits- 

chenko 1717 

Disturbartce-prcventer,  Crystal  Contact,  for  Radio-telegraphic   Re- 
ceiving.    L.W.Austin 1125B 

Eclipse  of  Sun,  Wireless  Telegraphy  Measurements  during.   E.  Take 

and  M.  Vos \: loiB 

Effect  produced  by  Obstacle  on  Train  of  Electric  Waves.     H.  M. 

Macdonald aqi 

End  Correction  to  Rods  in  Electrical  Problems.    Rayleigh   067 

Ferrd-magnetism,  Disappearance  of,  ilnder  Short  Electric  Waves. 

W.  Arkadief   1732 

Hertzian  Oscillations  from  Kathode.     K.  Birkeland .....i......  1041 

Hysteresis  of  Iron  under  Electrical  Oscillations.     H.   Fassbender 

and  E.  Hupka.*....:»i.*....^ ...<....... 128 

Impact  Excitation  of  Condenser  Circuit.    D.  Roschansky 209B 

„  „         of    Electrical    Oscillations,    New     Method    of. 

M.  Vos    1200B 

,^     Excitation  of  Electrical  Oscillations,  Theory  of.  H.  Warfvinge 

29iB,.ii99B,  1487 

Overtones  of  Oscillation  Circuits.     K.  W.  Wagner 210B 

Phenomenon,  Electrical.    A.  A.  Campbell  Swinton 2005 

Ponlsen  Arc  Circuit,  Oscillations  in.     K.  Ort.. 114 

„  „  ,  Oscillations  of.     K.  Fassbender  and  E.  Hupka 7 '93 

Propagation  of  Electric  Waves  along  Conductors,  Effect  of  Junctions 

on.    Rayleigh .:...; 1040 

„  of  Electric  Waves  round  Bend  of  the  Earth.    W.  H. 

Eccles 109 

„  of  Hertz  Waves  along  Metal-  and  Liquid-surfaces.    F. 

Erb 1039 

„  of  "  Wireless  "  Waves  around  Earth's  Surface.    W.  v. 

Rybczynski 1489 

Quenched  Spark,  Theory  of,  in  Coupled  Circuits.     H.  Warfvinge  ... 

291 B,  1190B,  1487 
Radio-teleg[raphy,    Radiated   and    Received    Energy   in.      L.   W. 

Austin 1124B 

Reflection  of  Electric  Waves  by  Ionised  Gases.    J.  Sal  peter    1192 

Refraction  of  Electric  Waves  by  Atmosphere.     F.  Kiebitz 1488 

Resistance  of  Flat  Spirals  and  Short  Coils  for  H.F.  Oscillations.     R. 

Lindemann  and  W.  Hiiter 1195 

Resonance  Ctu'ves,  Demonstration  of.    F.  Kock  864 

Resonators  for  Short  FJectric  Waves.      W.  S.  Nelms  and  W.  L. 

Severinghaus 1719 

„  ,  Screens  of,   Reflection  of  Short  Electric  Waves  from. 

W.  L.  Severinghaus  and  W.  S.  Nelras     1718 

Secondary  Electrical  Oscillations.    K.  F.  Lindman : .„ 1482 
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Oscillations  and  Waves  (Electric),  continued. 

Shock  Excitation  with  Different  Couplings.    H.  Rohmann  1127B 

Short  Electric  Waves,  Abnormal  Dispersion  of.    F.  Eckert 1337 

„  „  „       ,  Absorption  of,  by  Air   and    Water-vapour. 

J.  E.  Ives 1336 

Short-wave  Electric  Transmitters.    G.  Mie  2001 

„  „  „  ,  Energy  of .    G.  Leimbach   i486 

Spark  in  High-frequency  Circuit,  Energy  Dissipation  of.    H.  R.  v. 

Traubenberc 862 

Tuned  Secondary  Condenser  Circuit,  Current  in.    E.  Taege    1998 

Velocity  of  Electric  Waves  along  Wires  enclosed  in  Metal  Casing. 

J.  Wallot  and  K.  Schafer 1484 

Vibrations,  Electrical,  associated  with  Thin  Rods.    H.  M.  Mac- 
Donald 1038 

Wave-length,  Optimum,  in  Radio- telegraphy.    A.  H.  Taylor    794B 

Waves,  Electromagnetic,  and  Mode  of  their  Propagation.    G.  W.  O. 

Howe  1999 

Wireless  Telegraphy,  Atmospheric  Refraction  in.    W.  H.  Eccles  ...  1071 
Osmosis. 

Osmotic  Pressure  of    Electrolytes :    EflFect  of    Interionic  Forces. 

S.  R.  Milner  1753 

„  Pressure,  Relation  of,  to  Temperature.    W.  F.  Magie  531 

Phosphorescence  and  Fluorescence. 

Fluorescence  Spectrum  of  Iodine  Vapour.    J.  C.  McLennan    1284 

„  ,  Absorption  and  Dispersion  of  Light.    B.  Soderborg...  1420 

„  ,  X-ray.    W.  Kaufmann 1286 

Fluorescent   Substances,    Photoelectric   Investigation  of.     W.  E. 

Pauli 1152 

Light,  Chemical  Production  of.    W.  D.  Bancroft    810 

Luminescence  of  Phosphorus  Vapour.    H.  Schmidt  987 

„  ,  Theory  of.    E.  Pringsheim  988 

„  ,  X-ray,  of  Mercury  Vapour.      St.  Landau  and  H. 

Piwnkiewinz 1287 

Phosphorescence  of  Alkaline-earth  Sulphides ;  Influence  of  Tem- 
perature.   H.  E.  Ives  and  M.  Luckiesch 428 

Phosphorescence  of    Mercury-vapour  after  Removal  of    Exciting 

Light.    F.  S.  Phillips  1827 

Phosphorescence,  Electron  Theory  of.    C.  A.  Butman  986 

Phosphorescent  Alkaline  Earths,  Excitation  of,  by  Canal  Rays.    H. 

Baerwald 429 

Resonance,  Optical,  Remarkable  Case  of.    L.  Dunoyer 972 

Photography. 

Bank-note  Printing,  Developments  in,  necessitated  by  Advances  in 

Photography.    A.  E.  Bawtree 1424 

Blackening  Distribution  in  Wedge  Slit  Photographs  obtained  with 

X-rays.    P.  P.  Koch 1137 

„  of  Photographic  Dry  Plates,  Law  of.    E.  Kron 1643 

Colour  Plate,  Paget.    G.  E.  Whitfield  and  C.  L.  Finlay 1425 

Densities,  New  Bar  Photometer  for  Measuring.    W.  B.  Ferguson  ...    382 

Film  Distortions  on  Small  Photographic  Plates.    F.  E.  Ross  1644 

Film,    Non-inflammable    Kinematograph.     ''Cellit."    C.    R.    Hen- 

nings    7< 

Flare-spots  in  Photography.    G.  F.  C.  Searle    113; 

Negatives,  Photographic,  Photometry  of.    G.Neumann    1139 

Phosphorescence,  see  separate  section. 

Photochemical  Action,  Relation  between  Luminous  Energy  and. 

A.  Tian  1426 

Plate,  Photographic,  Action  of  Ink  on.    G.  de  Fontenay  397 

„  ,  „  ,  IX.    Latent  Image.    V.    W.  D.  Bancroft  970 

„  ,  „  ,  Resolving  Power  of.    E.  Goldberg  396 

Plates,  „  ,  Power  of"  Solution  "  of.    E.  G.  Goldberg 1136 

Positives,  Direct  Photographic.    G.  A.  Per  ley  and  A.  Leighton  971 

For  the  Explanation  of  this  Index  see  p.  697. 

/Google 


Digitized  by ' 


SUBJECT  INDEX.  737 

Abstract  Not. 

Photography,  continued. 

Recording,  Photographic,  of  Ballistic  and  other  Rapid  Phenomena. 

C.  Cranz  and  B.  Glatzel  245 

Registration,  Photographic,  of  a- Particles.   H.  Geiger  and  E.  Ruther- 
ford    246 

Rontgen  Rays,  Photographic  Action  of,  see  section  Rays. 

Sensitising,  Photographic,  by  Blood  Pigments.    J.  M.  Eder 1645 

Telephotography,  First  Steps  in.    E.  Marriage 591 

Under-exposure  Period.    F.  F.  Renwick   1417 

Photometry. 

Flicker  Photometer  and  Iris.    H.C.  Stevens 1814 

Heterochromatic  Photometry.    III., IV., V.     H.E.Ives 288B 

Illumination  and  Light,  Advances  in  Measurement  of.    J.  S.  Dow 

and  V.  H.  Mackinney 589 

Industrial  and  Technical  Photometry,  see  Section  B. 

Measurements,  see  separate  section. 

Photographic  Negatives,  Photometry  of.    G.  Neumann 1 1 39 

„           Photometry.    D.  A.  Goldhammer  1416 

Point  Sources  of  Light.    C.  C.  Paterson  and  B.  P.  Dudding 394 

Polarisation  Photometers,  Limits  of  Application  of.    V.  Navrat  794 

Spectrum    Luminosity   Curves,  Determination    of,  by  Method  of 

Critical  Frequency.     H.  E.  Ives,  Rayleigh 393 

Standard  of  Light,  Electric  Arc  as.    J.  F.  Forrest 1195B 

„               „     ,  Helium  Gas.    P.  G.  Nutting  585 

„               „     ,  Primary.    H.  E.  Ives   584 

Polarisation  (Electrol3rtic). 

CU/CUSO4  Electrode,  Kathodic  Polarisation  of.    D.  Reichinstein  and 

A.  Zieren 2015 

Electrolytic  Valves,  Minimum  Voltage  of,  in  Permeable  Direction. 

G.  Schulze 1565 

E.M.F.,  Polarisation,  of  Mixture  of  Clay,  Felspar,  and  Quartz.    A.  A. 

Somerville  118 

Measurement  of  Polarisation;  Methodical  Error.    D.  Reichinstein  191 1 

Overvoltage.    }.  W.  Richards  1913 

Passivity  of  Metals  and  its  Dependence  upon  Solvent.    N .  Isgarischew  1917 

Reversible  Electrodes,  Polarisation  of.    D.  Reichinstein,  A.  Biirger  1912 

Valve  Action,  Electrolytic,  of  Niobium.    U.  Sborgi 1914 

Polarisation  (Light,  including  Magnetic  Rotation). 

Active  Substances,  Relation  between  Temperature  and  Rotation  of. 

T.  S.  Patterson  977 

Applications  of  Polarised  Light.    T.  M.  Lowry 165^ 

EUiptical  Light  Vibrations,  Slightly,  Analysis  of.    E.  Perucca 970 

Elliptically  Polarised  Light    L.  Chaumont  1427 

Experiment  on  Polarised  Light.    F.  P.  Liesegang  407 

Formulae  for  Polarisation,  Transformations  in .    A.  G.  Rossi 1 1 29 

Internal  Diffusion,  Polarisation  of  Light  by.    G.  Dimmer 1272 

Magnetic    Rotation  of  Polarised   Light  by  Liquid  Nitrogen  and 

Oxygen.    }.  Chaudier 979 

„  Rotatory  Power,  Variation  of,  during  Changes  of  State. 

J.  Chaudier 1428 

Magneto-optical  Researches.    O.  M.  Corbino  ^93 

„               Rotativity.    G.  H.  Livens   1815 

Polarisation  of  Light  due  to  passage  through  Slit.    P.  Zeeman    400 

Rotatory  Dispersion,  Magnetic  and  Natural.    T.  M.  Lowry  59 

„        Dispersive    Power   of   Organic   Compounds.    I.  and  II. 

T.  M.  Lowry  and  T.  W.  Dickson 1652 

„        Dispersive    Power  of  Organic  Compounds.    III.    T.  M. 

Lowry 1653 

Slits,  Fine,  in  Opaque  Screens,  Passage  of  Waves  through.   Rayleigh  1943 
Pressures  (High  and  Low). 

Electrical  Resistance,  Change  in,  due  to  Pressure  at.    H.  K.  Onnes 

and  B.  Beckman   1339 

For  the  Explanation  of  this  Index  see  p.  697. 
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Pressures  (High  and  Low),  continued. 

High  Pressures,  Dielectric  Constant  of  Air  at.    A.  Occhtalini  and 

£.  Bodareu ;.....  1048,  1496 

„      Pressures,  Effect  of,  on  Physical  Behaviour  of  Solids.    J. 

Johnston  and  L.  H.  Adams 121 1 
Pressures,  Hydrogen  from  Water  and  Coal  from  Cellulose  at. 

F.  Bergius  ; 1366 

,.      Pressures,  Refractive  Indices  of  Gases  under.    L.  H.  Siertsema  1266 
Low  Pressures,  Reactions  at.    Clean-up  of  Nitrogen  in  Tungsten 

Lamp.    L  Langmuir  1890 

„     Pressures,  Sublimation  of  Metals  at.    G.  W.  C.  Kaye  and  D. 

Ewen 1847 

„     Pressures,  Thermal  Conductivity  of .    A.Trowbridge 1839 

„  „        ,  very,  Chemical  Reactions  at.    L  Langmuir 891 

.    Miscibility  of  Liquids  at  Pressures  up.  to  3000  Atmospheres.    P. 

Kobnstamm  and  J.  Timmermans    ; 1522 

Thermodynamic  Properties  of  Twelve  Liquids  up  to  12,000  kg./cm'. 

P.  W.  Bridgman  ^ 1304 

Radio-activity. 

Actinium  Products,  Long-period.    O.  Hahn  and  M.  Rothenbach    ...  1298 
a-  and  /5-Rays,  Charge  carried  by.    J.  Danysz  and  W.  Duane  .........      79 

„  „      ,  Method  of  Counting.     H.  Geiger 1873 

a- Particle  from  Polonium,  Number  of  Ions  produced  by.    R.  Girard  1673 
„       ,  Range  and  lonisation  of,  in  Simple  Gases*    T.  S.  Taylor  1966 

„       ,  Single,  Detection  of.    G.  Hoffmann.... 609 

a- Particles  from  Thorium  and  Actinium  Products,  Ranges  of.    H. 

Geiger  and  J.  M.  Nuttall  432 

„         ,  Decrease  in  Velocity  of,  in  passing  through  Matter.    E. 

Marsdenand  T.  S.  Taylor  1837 

„         ,  Demonstration  of  Range  of.    K.  Przibram  80 

„  ,  Laws  of    Deflection  of,  through  Large  Angles.     H. 

Geiger  and  E.  Marsdeu.. 1296 

„  ,  Nature  of  Chemical  Action  produced  by.    S.  C.  Lind  ...    271 

„         ,  Photographic    Registration    of.     H,    Geigeg   and    E. 

Rutherford 246 

„         ,  Relation  t>etween  Range  of,  and  Number  of  Charges 

emitted  during  Disintegration.    A.  van  den  Broek  1295 

„         ,  Retardation  of,  by  Metals^    E.  Marsden  and  H.  Richard- 
son   .*..... 812 

„         ,  Secondary  Radiation  produced  by.    B.  Bianu    998 

„         ,  Single,  Tracks  of ,  on  Photographic  Plate.    W.  Miehl  ...    813 
a- Radiation  from  Uranium,  Intensity  of.    S.  Meyer  and  F.  Paneth ;..    A30 

a-Ray  lonisation.    H.  N.  McCoy 1071 

a- Rays  from  Thick  Layers.    E.  v.  Schweidler  1672 

„     ,  Decomposition  of  Water  by.    W.  Duane  and  O.  Scheuer 1077 

„     ,  Relations  between  Elements  emitting.    R.  Swinne    * 1000 

Atmosphere,  Active  Deposit  in.    K.  W.  F.  Kohlrausch  616 

Atmosphere,  lonisation  of,  see  also  section  Static  Electricity. 
fi-  and  y-Rays  from  Radio-active  Substances,  Origin  of.    E.  Ruther- 
ford      433 

/3-  and  y-Rays,  lonisation  produced  by,  at  High  Pressures.    D.  C.  M. 

Florance * 814 

j8-  and  y-Rays,  Notes  on.    J.  A.  Gray *.... 1967 

/3  and  Rontgen  Rays,  Scattering  of,  in  Cr3rstals.  J.  Stark 182 

^-Particles  Reflected  by  Sheets  of  Matter  of  Different  Ttiicknesses. 

W.Wilson *..<. , 82 

„        ,  Homogeneous,  Absorption  and  Reflection  of .    W.Wilson    181 
„       ,  Number  of.  Emitted   in  Transformation  of  Radium. 

H.  G.  I.  Moseley ,.... 84 

/3-Radiation  of  Radium,  Variation  of.    F.  v.  Lerch 4* 81 

/3-Rays  from  Radio-Actinium,  Magnetic  Spectrum  of.    O.  v.  Baeyer, 

O.  Hahn,  and  L.  Meitner ......^^ 1285 
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Radio-activity,  continued, 

0-Raysof  Radium  B,  C,  D,  E.    J.  Danysz 815 

„     ,  Absorption  oL    J.A.Gray 610 

„     ,  Passage  of,  through  Matter.    J.  G.  v.  Jungenfeld 1838 

/S-Rays,  Reflection  of,  by  Thin  Metal  Plates.    W.  B.  Huff 83 

Coal,  Alabama,  Radium-content  of.    S.  J.  Lloyd  and  J.  Cunningham  1684 

^-Rays  produced  by /(J-Rays.    N.Campbell  613 

„     ,  Further  Experiments  on.    N.  Campbell  4 434 

„     ,  Velocities  of .     H.  A.  Bumstead 1677 

„     .Velocity of.    F.  Hauser  , « 184 

Deposit,  Radio-active,  Collected  in  Open  Air,  Half -value  of.    F.  A.    . 

Harvey    85 

Elements,  Radio-active  and  Periodic  System.    A.  van  den  Broek  ...    708 

„       ,  ,,  ,  Valency  of.    G.  v.  Hevesy 709 

Emanation,  Radium,  Quantitative  Determination  of.    L.  Flamm  and 

H.  Mache    75 

„        ,  Radium,  Solubility  of,  in  Water.    M.  Kofler  17^2 

„         ,  Radium,  Units  of  Quantity  of.    J.  and  G.  Danne  ....^...     103 
Emanations,  Thorium  and  Actinium,  Comparison  of  Coefficients  of 

Diffusion  of.    M[ay]  S.  Leslie : 436 

y-  and  X-rays,  Comparative  Absorption  of.    S.  J.  Allen  and  E.  J. 

Lorentz  821 

7-Radiation,  Penetrating.    A.  B.  Chauveau   1297 

7-Rays  Excited  by  jS-Rays  of  Radium.    J.  Chadwick 431 

M      from  Radium  B  and  Radium  C,  Analysis  of.    E.  Rutherford 

and  H.  Richardson  1675 

„      from  Radium  C,  Penetrating  Power  of.    A.  S.  Russell 810 

„      of  Radium  C,  Absorption  of .    A.  Brommer 611 

„      ,  Excitation  of,  by  a- Rays.    J.  Chadwick  *. 817 

„      ,         ,,         of,  w  a-Rays  of  Ionium  and  Radio- thorium.    J. 

Chadwick  and  A.  S.  Russell  ...;;.........;.. 1165 

H      f  Fluctuations  in  lonisation  due  to.  >  P.  W.  Burbidge   1861 

„      ,  Fluctuations  in  lonisation  Produced  by.    E.  Bnchwald 187 

.     „      ,  Interference.  Phenomena  with.    A.  N.Shaw. 1676 

„      ,  Primary,  Similarity  in  Nature  of  X-  and.    J.  A.  Gray 607 

„      ,  Secondary,  excited  by  /S-Rays.    F.  Soddy 612 

„   .  ,  X-rays,  and  Photo-electric  Rays,  Pulse  Theory  of.    W.  F.  G. 

Swann «.. ».^ 1163 

Haloes,  Pleocbroic,  Age  of.    J.  Joly  and  E.  Rutherford 1299 

lonisation  Carves,  Bragg.    P.  Bianu^ 1679 

„         in  Closed  Vessels.    J.  J.  Rey  1678 

„        ,  su  also  sections  Dissociation  and  Discharge, 
lonisations,  within  Closed  Vessels  due  to  Rontgen  and  Gamma  Rays, 

Comparison  of .    A.  S.  Eve 77 

Penetrating  Radiation,  Distribution  in  Height  of.    E.  Schrodinger  1789 
„                  „        ,  E^arth's,  Measurement  of,  on  Balloon  Ascen- 
sions.   V.  F.  Hess , 823 

Polonium,  Concentration  of.    F.  Paneth 1743 

Potassium,  Active  Radiation  of .    H.  Thirring 1674 

Progress  in  Radio-activity  Research,  i9o8-ic>i2.    O.  Hahn   87 

Radio-active  Disintegration  Products,  Chenncal  Nature  of.    A.  Fleck  1080 

„        „      Elements  and  Periodic  System.    K.  Fajans  1079 

M       »•      Elements,  Electrochemical  Properties  of.     K.  Fajans  1078 

i,  .    „      Substances,  Electrol3rsis  of.    K.  F.  Herzfeld 805 

„    -activity.    E.P.Adams    * 1687 

„  „     ,Discoveryof:  Influence  on  Physical  Science.  O.Lodge    188 

„    -chemistry :  Apphcation.  of  Principle  of  Relativitv.    R.  Swinne  1076 

^  .-elements  and  Periodic  Law.    F.  Soddy 1075 

„          „       ,  Chemical  Characteristics  and  Series  of  Transforma- 
tions.   G.  V.  Hevesy : 131 

„   -elements,  Periodic  System  and.    A.S.Russell :..  1074 

„    -thorium.  Growth  of,  from  Meso-thorium^.    J.  A.  Cranston  168? 
For.  tbe  SxplaoatioQ  of  this  (ndois  se^  p»  697. 
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Abstract  Nos. 

Radio-activity,  continued. 

Radium  and  its  Emanation,  Heating  E£Fect  of.    E.  Rutherford  and 

H.  Robinson  820 

„      E.    R.  Thaller  819 

„      Radiations,  Influence  of,  on  Glass  and  Minerals.    S.  Meyer 

and  K.  Przibram  524 

„      Rays  (/3  and  y),  Action  of,  on  Inorganic  Compounds.    A. 

Kailan 715 

„      Rays  03  and  y).  Action  of,  on  Organic  Compounds.    A. 

Kailan 716 

„      Rays,  Chemical  Action  of,  on  Cane  Sugar.    A.  Kailan 1741 

„      ,  Heating  Effect  of.    V.  F.  Hess  711 

„      ,  Occlusion  of  Products  of.    Costanzo 999 

„      ,  Solubility  of  Active  Deposits  of .    E[va]  Ramstedt  1744 

Recoil  Atoms  in  Ionised  Air.    A.  F.  Kovarik 614 

Sea-water,  Emanation  in.    J.  Laub 822 

Secondary  Rays,  Asymmetric  Emission  of.    O.  W.  Richardson  818 

Sediments,  Hot-spnng,  Radio-activity  of.     M.   Hayakawa  and  T. 

Nakano 1443 

Sodium  as  Member  of  Radio-active  Series.    F.  C.  Brown 710 

Soil,  Emanation  from,  to  Atmosphere.    L.  B.  Smyth  189 

Spring  Water,  Emanation  of.    W.  Hammer  and  F.  Vohsen 1683 

„      Waters,  Estimation  of  Emanation  Content  of .    G.  Berndt  ...     186 
Springs,  Hot,  of  lizaka,  Radio-activity  of.    D.  Isitani  and  K.  Manabe    619 
„      ,    „  ,  of   Kinosaki,   Radio-activity  of.    D.  Isitani  and    K. 

Manat>e  437 

„      ,  Hot,  of  Yosina,  Radio-activity  of.    D.  Isitani    86 

„      ,    „  ,  in  Beppu  Region,  Radio-activity  of.    D.  Isitani  and  I. 

Yamakawa 1688 

Standard  Radium  Preparations,  Vienna.    S.  Meyer  and  V.  F.  Hess...      76 

„        ,  International  Radium.    Mme.  P.  Cune   78 

„        ,  „  M       •    £^«  Haschek  and  O.  Honigschmid  1670 

Thorium,  Activities  of  Radio-products  of.    H.  N.  McCoy  and  C.  H. 

Viol 1217 

Terrestrial  Surface  Materials,  Radio-activity  of.    ].  Joly ^35 

Thorium  Emanation,  Number  of  a- Particles  emitted  by.    J.  Satterly    608 

„      ,  SolubiUty  of  Active  Deposit  of.    C.  F.  Hogley 1091 

Uranium  and  Thorium,  Transformation  Periods  of.    H.  N.  McCoy...  168 1 

„        Nitrate,  Variation  in  Activity  of.    M.  La  Rosa    looi 

„        Salts,  Radio-activity  of  Solutions  of.    L.  Michiels  615 

„       X,  Electrochemical  Properties  of.    P.  Rossi    809 

„        Y,  Existence  of.    A.  Fleck    1680 

Water  issuing  from  Monte  Amiata,  Radio-activity  of.    R.  Nasini  and 

C.  Porlezza 185 

Rays  and  Radiation. 

Anode  Rays,  Formation  of .    O.  Reichenheim  1989 

Black  Radiation,  Mechanism  of.    A.  Korn 1980 

„  „        ,  Theory  of.    M.  Brillouin 645,  829 

Canal  Rays  and  Electronic  Affinity.    T.  Franck    1714 

„       „    ,  Doppler-effect  of.    H.  Wilsar 600 

„       „    ,  Emission  of  "  Rest "  Series  Lines  by.    J.  Stark 1957 

„       „    ,  Generation  of  Light  by.    L.  Vegard 1183 

„       „    ,  Influence  of  Gas  on  Disintegration  by.    V.  Kohlschutter    223 
„       „    ,  Lines  of  Aluminium,  Argon  and  Mercury  in.    J.  Stark, 

G.  Wendt,  H.  Kirschbaum,  and  R.  Kiinzer i960 

„    Rays,  Primary  Velocity  of.    K.  Glimme  and  J.  Koenigsberger  1184 

„       „    ,  Reflechon  of.    J.  Stark 1959 

„       „    ,  Secondary  Rays  Liberated  by.    H.  Baerwald    220 

„       „    ,  Transmission    of,    through    Thin    Partitions.    A.    N. 

Goldsmith  1715 

Catathermic  Rays.    J.  A.  Le  Bel 1693 

Dark  Radiation,  Basis  of  Law  of.    E.  Marx  1309 

For  the  Explanation  of  this  Index  see  p.  697. 
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Abstract  Noa. 

Rays  and  Radiation,  continued. 

Diffraction  of  Electric  Waves  by  Crystal.    L.  S.  Ornstein 1666 

„  of  Electro-magnetic  Waves  by  Crystal.    W.  L.  Bragg  ...    989 

„  Patterns  from  Crystals.    H.  S.  Allen 1161 

Emission  and  Absorption  by  Flames.    R.  Ladenbiirg 974 

,,        from  Tungsten  and  Carbon  at  Glowing  Temperatures.    A. 

G.  Worthing  392 

„        of  Light  and  Molecular  Impact.    H.  Pettersson 797 

Emissivity  of  Oxidised  Metallic  Surfaces.    C.  P.  Randolph  and  M.  J. 

Overholser 1969 

„         of  Solid  and  Liquid  Copper  at  High  I'emperature.    C.  M. 

Stubbs , 1005 

of  Solid  and  Liquid  Gold.    C.  M.  Stubbs  and  E.  B.  R. 

Prideaux 442 

Heat,  Convection  and  Radiation  of.    L  Langmuir  1074 

Hefner  Lamp,  Total  Radiation  of.    W.  Gerlach  1013 

Imprisonment  of  Radiation  by  Total  Reflection.    R.  W.  Wood  11 27 

Kathode  Rays.    S.  Rudberg  66j 

„  „    ,  Pressure  of .    E.  v.  Angerer  1328 

„  „    ,  Slow,  Reflection  of.    L.  Houllevigue  484 

Kirchhoff's  Law.    F.  Richarz 97 

„  „   .  Denial  of,  for  Heterogeneous  Bodies.    W.  Voigt  ...    197 

Lon^-wave  Radiation  in  Gases ;  Effect  of  Pressure.    E[va]  v.  Bahr...  1973 
Lununous  Efficiency  and  Colour  Index  of  Black  Body.      H.  N. 

Russell 1646 

„          Efficiency  throughout  Visible  Spectrum.    R.  A.  Houstoun  1648 
„          Energy  absorbed  in  Photochemical  Reaction,  Determina- 
tion of.    A.  Tian    -. 1647 

Mercu^  Vapour,  Long- wave  Radiation  of.     H.  Rubens  and  O.  v. 

Baeyer 1822 

Molecular   Theory   of    Radiation,   and     Photochemical    Law.     J. 

Ishiwara 464 

Penetrating  Radiation,  Earth's,  Intensities  of,  on  Land  and  Sea.  J.  C. 

McLennan  617 

Platinum  Black,  Dispersive  Power  of.    C.  Fery  and  M.  Drecq 630 

Positive  Electricity,  Rays  of.    J.  J.  Thomson    .....^ 1802 

„       Rays,    W.  Wien 112 

„         „    ,  Further  Applications  of,  to  Study  of  Chemical  Prob- 
lems.   J.J.Thomson  1210 

Potassium,  Active  Radiation  of,    H.  Thirring   1674 

Pressure  of  Light  by  Use  of  Thin  Foil.    G.  D.  West  1945 

Radiation  Constant.    L.  Puccianti  196 

„  „       .    H.  B.  Keene    638 

„  „        ,    Wien-Planck's.    E.  Warburg,    G.   Leithauser, 

E.  Hupka,  and  C.  Muller 640 

„  Law,  Constant  in.    J.  de  Boissoudy 1307 

„  Measurements.    II.    W.  Gerlach 1308 

„  Theory.    D.  Hilbert  462,  1850 

„       ,  Atomic  Theories  of .    R.  A.  Millikan 830 

„        ,  Theory  of.    S.  B.  McLaren 639 

Radiations  Old  and  New,    W.  H.  Bragg 618 

Radio-activity,  see  separate  section. 

Residual  Rays,  New  Groups  of,  in  Region  of  Long  Wave-lengths.    H. 

Rubens 1447 

Rdntgen  and  /3-Ravs,  Scattering  of,  in  Crystals.    J.  Stark  182 

„        and  Kathode  Rays,  Relations  between.    R.  Whiddington, 

A.  A.  CampbcU-Swinton  1288 

„        Radiation  from   Kathode    Particles   traversing   Gas.    R. 

Whidding[ton 996 

„        Radiation,  Fluorescent,  Production  of.  J.  C.  Chapman 997 

«        ,  M        ,  „  .    W.H,  Bragg  1164 

„  „        ,  Polarised,  Experiments  on.    J.  C.  Chapman 1669 

For  the  Explanation  of  this  Index  see  p.  697. 
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Rays  and  Radiation,  continued. 

Rongten  Radiatiom,  Reflection  of.    C.  G.  Barkla  atid  G.  H.  Martyn  i8o 

„               „        ,  Secondary,  from  Carbon,  Quality  of.  H.  Pealing  605 
„        Radiations,  Direct  Production  of,  by  Kathode  Particles. 

R.  T.  Beatty .;, 606 

„        Radiations,  Fluorescent,  Comparison  of  Spectra  of.    J.  C. 

Chapman ....^...^, 811 

„        Ray  Interference.    P.  Debye 1964 

„        Rays,  Distribution  of,  from   Platinum  Antikathode.    W. 

Friedrich .,. «.^»..... » 129 

„        Rays  :  ££Eect  of  Thermal  Movements  on  Interference.    P. 

Debye  ^ ^ 1963 

„        Rays,    Interference    Bands   from.    E.    Hapka   and    W. 

Steinhs^us ., 994 

„        Rays,  Interference  of.    G.  Wulff    1157 

„  „  ,  „.  PheiK>raena   with.      W.  Friedrich,    P. 

Knipping,  and  M.  Laue  « «..ii53,  1686 

„        Rays,  lonisation  by.    F.  Lebeau 849 

„  y    ,  Multiple  Images  by,  after  Traversing  Crystal.    M. 

de  Broglie   1154 

„        Rays,    Production  of,  by  .Slowly-moving   Electrons.    H. 

Dember   1828 

„        Rays,  Recombination  of  Ions  produced  by.    S.  J.  Plimp- 
ton   848 

„        Rays,  Reflection  of.    M.  de  Broglie 115s 

„           „   ,            „         .    L.  Mandelstam  and  H.  Rohmann 115^ 

„           „   ,  Spectrum  of.    J.  Herweg 1831 

Secondary  Ra}^,  Asymmetric  Emission  of.    O.  W.  Richardson   818 

Spectral    Radiation    of    Uniformly     Heated    Enclosure.    W.    W. 

Coblentz » 1004 

Stefan  Law  of  Radiation,  Constant  of.    W.  H.  Westplial  ^ 460 

Temperature  Radiation  of  CO..    H.Schmidt.  1972 

Thermal  Radiation  from  Hot  Gases.    W.  T.  Daird 1002 

„        Waves,  Longest,  Resonance  with.    R.  W.  Wood   1003 

Tungsten  Lamps  of  High  EfBciency.    I.  Langmuir 1283B 

„  „      ,  Nitrogen-Ailed.     I.  Langmuirand  J.  A.  Oraaige  ...1284B 

X-  and  y-Rays,  Comparative  Absorption  of.    S.  J.  Allen  and   E.    J. 

Lorentz    821 

X-  and  Primary  y-Rays,  Similarity  in  Nature  of.    J.  A.  Gray 607 

X-radiation,  Structure  of.    W.  F.  D.  Chambers  and  I.  G.  Rankin 1962 

X-ray  Diffraction  in  Gypsum.    J.  Herweg 1294 

„     Fluorescence,    w.  Kaufmann 1286,  1442 

..  „.    interference  Patterns.    M.  Laue  and  F.  Tank   1834 

„  „  Phenomena     in     Non-cr^'stallinc     Bodies.     W. 

Friedrich 1290 

„     Interference^ Theory  of.    P.  P.  Ewald 1667 

„     Spectra.    E.  A.  Owep  and  G.  C.  Blake .^ 1159 

X-r2^ys  and  Cryst^s.    T.  Terada,* 1160 

,»             .„          ,    E.  Hupka... 1664 

„               „          ..  M.  de  Broglie 1660 

.,  ..       .    W.H.Bragg 1832.  i«3S 

„      and  X-ray  Spectra,   Photographic  Effect  of.    C.  G.   Barkla 

and  G.  H.  Martyn 902 

„    ,  Diflractipn  and  Reflection  pf,    de  Broglie • 1685 

„    ,  Frequency  of ,  W.  Seitz   • ^ 1961 

t     n    ,  y-rays,.and  Photoeleclric  Rays^  Pulse  Theory  of^,    W.  F.  G. 

Swann ivv^ •••«j. - 116'^ 

„    ,  Hard.    F.  Dessauer • 1206 

.   „    ,  Nature  of.    p.  G.  Barkla , 1836 

,»,  1^  Passage  of,  through  Metals.    E.  Hiipka .« 1829 

„    ,  Peripheral   Effect    with.    W.  F.  D.  Chambers    and    I.    G. 

..    Raiikin ^ ...^.f^..^. , 1J91 

For  the  Explanation  of:  this  ladex  s«e  p*  697. 
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Abstract  Nos. 

Rays  and  Radiation,  continued, 

X-irays,. Reflected.    E»  Hnt>ka 1162 

Reflection  of.     H.  G.  J,  Moseley  and  C.  G.  Darwin 990,  1833 

„         .    W.  H.  Bragg 991 

.    C.  G.  Barlda  and  G.  H.  Martyn 993 

„         .     H.  B.  Keene  .;...i 995 

„         .    M.  deBroglie *;....  1156 

„         .     T.  Stark    1289 

„     .    .    M.  Laue  :  1292 

„         .    M.  de  Broglie  and  F.  A.  Lindemann    1665 

„         ,  by  Crystals.    W.  H.  Bragg  and  W.  L.  Bragg  ...  1830 

,  Specular  Reflection  of.    W;  L.  Bragg .<....  604 

,  Transmission  of,  through  Crystals.    T.  Terada 1663 

,             „          of,  through  Metalsi    H.  B.  Keene   1965 

,  Vibration  Frequency  <S,    G.  Zemplen; ^ ^ 1293 

Reflection  of  Light. 

Diffuse  Reflection,  Emission  and.    F.  Jentzsch 404 

Measurements,  see  separate  section. 

Rontgen  Rays,  Reflection  of,  see  section  Ra3rs. 

Sodium  and  Potassium,  Optical  Constants  of.    R.  W.  and  R.  C. 

Duncan 1269 

Total  Reflection,  Imprisonment  of  Radiation  by.    R.  W.  Wood  1127 

Refraction  of  Light. 

Atmospheric  Refraction,  Irregularities  in.    F.  Schlesinger 939 

Birefringence  of  Corticai  Substance  of  Animal  Hairs.    A.  Pochettino  1415 

Double  Refraction  of  Optical  Glass.     H.  Schulz 1807 

„                 „                      „           .    E.  Zschimmer  and  H.  Schulz...  1939 
„                „       of*Strained  Glass :  Influence  of  Temperature.    E. 

Zschimmer Sj 

„      Refraction  of  Unannealed  Glass.    H.  Schulz 388 

„  „  produced  by  Distortion  of  Elastic  Bodies.    O.  M. 

Corbino i,..,  793 

„      Refraction,  Electric.    C.  Gutton  1131,  1267 

„  „        ,       „      ,  and  Magnetic.    W.  Voigt 66,800 

„  „        ,       „      ,  in    Artificial    Clouds.     P.  Zeeman   and 

C.  M.  Hoogenboom <j 

„       Refraction,  Imitation  of,  by  Glass  Plates.    K.  Terlanday 386 

„  „       ,  Magnetic,  of  Liquid  Mixtures.    A.  Cotton  and  H. 

Mouton  ...i ;.... 141 3 

Formulae  for  Refraction,  Transformations  in.   A.G.Rossi 1129 

Gaseous  Compounds,  Refraction  and  Dispersion  of.    C.  Cuthbertson  1130 
Gases,  Refraction  in,  see  alsa  separate  section. 

,,     ,   Refraction   of,  at    Different  Temperatures  and   Pressures. 

H.  D.  Ayres 1940 

Glass,  Fluor-crown.    K.  Zschimmer ;. 1128 

„    ,  Optical,  Limits  of  Uniformity  in  producing.    J.  W.  Giflford  ...  51 
Halogens,  Ozone,  Steam,  and  Ammonia,  Refraction  of.    C  and  M. 

Cuthbertson 1642 

Index  of  Refraction  of  Liquid  Hydrogen.    W.  Meissner  1809 

Indices   of    Doubly-refracting   Crystals  by    Displacement     Inter- 

ferometry.    C.  Barus  ; 387 

Liqoid  Mixtures  especially  suitable  for    observing   Christiansen's 

Phenomenon.    F.  Bodroux 969 

Measurements,  see  separate  section. 

Mixtures,.  Refraction  of.    P.  T.  Muller  and.  Mile.  V.  Guerdjikoff 174 

Optical  Properties  of  Substances  at  Critical'  Point.    C.  Smith 173 

"  Refraction  Constant,"  Carbon  Disulphide  as  Solvent  for  Deter- 
mination of .     F.  Schwers  ;....; 172 

Refractive  Index  and  Density  of  Liquids  in  Contact.    A.  L.  Clarke  171 

„             „      for  Water,  Tcnmerature  Change  of.    F.  A.  Osborn  966 

„             „       of  Selenium.    W.  S.  Gripenberg 965 

i^ontgea  Rays,  Refraction  of,  see  Section  Rays. 

for  the  Ezplanaiioo'ol  this  Ind^  see  p.  697. 
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Refraction  of  Light,  continued. 

Salts  in  Water,  Refraction  of.    A.  Heydweilier    1752 

Sodium  and  Potassium,   Optical  Constants  of.    R.  W.  and  R.  C. 

Duncan  1269 

Solar  Atmosphere,  Refraction  of.    R.  S.  Capon  1597 

Spectre  of  the  Brocken,  and  Halo  in  Ricefield.    [Miss]  A.  Everett...    592 
Torque  by  Beam  of  Light  in  Oblique  Refraction  through  Glass.    G. 

Barlow    967 

*    Water,  Optical  Properties  of.    C.  Cheneveau  1419 

„    ,       „  „         of  Ions  in.    A.  Heydweilier 581 

Solution  and  Solubility. 

Brownian  Movements,  see  section  Molecular  Physics. 

Carbon  Dioxide,  Solubility  of,  at  Pressures  below  Atmospheric.    A. 

Findlayand  T.  Williams    1370 

Colloid,  Suspension,  Neutral  Oil  Emulsion  as  Model  of .    R.  F^llis    ...1906 
Concentration,  Spontaneous  Variations  of.    T.  Svedberg 730 

„  ,  i»  „  .     E.  V.  Schweidler 1218 

Conductivity,  see  separate  section. 

Dilution,  Heats  of.    W.  F.  Magie 7^6 

Fluidity  and  Conductivity  of  Strong  Solutions.    W.  S.  Tucker 1089 

„        of  Ammonia,  Methylamine,  and  SO,.    F.  F.  Fitzgerald  288 

Miscibility  of  Liquids  at  Pressures  up  to  3,000  Atmospheres.    P. 

Kohnstamm  and  J.  Timmermans 1522 

Oxides  and  Sulphides,  Metallic,  Solubility  of,  in  fused  NaCl.    H. 

Houben  287 

Radium  Emanation,  Solubility  of,  in  Water.    M.  Kofler    1742 

„      ,  Solubility  of  Active  Deposit  of.    E[va]  Ramstedt  1744 

Salts,  Refraction,  Dispersion,  and  Dissociatton  of,  in  Water.    A. 

Heydweilier  1752 

Sodium    Sulphate    Decahydrate   as   Solvent,    Cryoscopy   in.    A. 

Boutaric  and  C.  Leenhardt 137 

Solubility  and  Supersolubility  from  Osmotic  Standpoint.    Berkeley    312 

Specific  Gravity,  Unusual  Case  of.    A.  L.  Hyde  269 

Thorium,  Solubility  of  Active  Deposit  of.    C.  F.  Hogley 1091 

Viscosity,  see  also  separate  section. 
Sound. 

Artificial  Hiss.    E.  R.  Marie,  H.  L.  Kiek,  E.  B.  Titchener    1312 

Auditorium  Acoustics  and  Air-currents.    F.  R.  Watson    1019 

Axial  Emission  of  Sound  in  Cylindrical  Tube.    M[ary]  Taylor    199 

Combination  Tones  with  Strings  and  Membranes.    C.  Schaefer  and 

E.  Juretzka 1702 

Combination  Tones,  Objective,    E.  Waetzmann  and  G.  Miicke  1318 

„  „    ,  Physical  Objectivity  of.    E.  Waetzmann  and  G. 

Miicke 649 

Combination  Tones,  Subjective,  Origin  of.    J.  Peterson 1314 

Complex  and  Intermittent  Sounds.    Marage 1315 

Consonants,  Phonographic  Investigations  of.    L.  Rethi 1020 

Duration  of  Sound  of  Alloys  as  Function  of  Temperature.    F.  Robin    100 

Dust-Figures.    J.  Robinson   1852 

Edge  Tones,  Theory  of .    W.  Konig    1316 

Fork,  Compound  Vibrations  of.    E.  H.  Barton 647 

Phonographic  Waves,  Exhibition  of.    H.  Benndorf  and  R.  Poch   ...    203 

Pianoforte  Touch.    G.  H.  Bryan 1177 

„  „     .    S.  Pickering 1851 

Pipes,  Reed,  with  Conical  Portions.    E.  Hoppe  103 

Pitch,  Sensibility  to.     II.    H.  Muraoka 1311 

„    ,  Time  Needed  for  Perception  of.    G.  Leimbach  loi 

Relative  Sound  Intensities  and  Rayleigh  Disc.    G.  W.  Stewart  and 

H.  Stiles 1310 

Resonance,  Range  and  Sharpness  of,    under   Sustained    Forcing. 

£.  H.  Barton 1701 

Sound  Vibration  Curves.    D.  C.  Miller    • 102 
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Sound,  continued, 

Sound-waves,  Photography  of.    A.  L.  Foley  and  W.  H.  Souder  201 

Speed  of  Sound  in  Homogeneous  Fluid.    Aries  1704 

Strings,  Transverse  Vibrations  of.    G.  Sizes 1178 

Telephone  Tones,  Application  of  Resonators  to.    M.  Wien 648 

Thunder.    W.  Schmidt 1317 

Tuning-fork,  Upper  Partialsof.    F.  H.  Parker 202 

Vibrations,  Maintenance  of,  by  Variable  Spring.    C.  V.  Raman  200 

Violin  Sound-waves,  Analysis  of .    C.W.Hewlett   646 

Specific  Heat  and  Latent  Heat. 

Atomic  Heats.    W.  Nernst  and  F.  A.  Lindemann  447 

Capacity  for  Heat  of  Metals   at  Different  Temperatures.     E.   H. 

Griffiths  and  E.  Griffiths 1841 

Chemical  Affinities.    W.  Nernst  r    448 

Latent   Heat  of  Evaporation  of  Aqueous  Salt   Solutions.    R.   G. 

Lunnon 1303 

„       Heat  of  Vaporisation  of  Metals.    E.  van  Aubel 1007 

„       Heats  of  Chloroform  and  Benzene.     J.  Fletcher  and  D. 

Tyrer   1302 

„  „    of  Vaporisation  and  Maximum  Pressures.    A.  Leduc  1008 

Specific  and  Latent  Heats  of  Fusion  of  Alkaline  Metals.    E.  Rengade  1690 

„        Heat  and  Free  Electrons.    O.  Richter   445 

„  „     and  Specific  Volume  of  Steam  up  to  20  Atmospheres 

and  55o'C.    M.  Jakob io6b 

„        Heat  of  Diatomic  Gases.    P.  Ehrenfest 1445 

„  „    of  Elements  at  Low  Temperatures.    T.  Estreicher  and 

M.  Staniewski 195 

„        Heat  of  Gases,  Relation  to  Experiments  on  ;  Conduction  of 

Heat  along  Pipe.    W.  F.  G.  Swann 8*5 

„  „    of  Hydrated  Salts.    L.  Rolla  and  L.  Accame 1842 

„        Heat,  Theory  of.    M.  Born  and  T.  v,  Kdrman  626 

„        Heats  at  High  Temperatures.    A.Magnus 625 

„  „      at  Low  Temperatures,  Determination  of,    F.  PoUitzer  1846 

„  „      of  Crystallised  Salts.    F.G.Jackson 444 

„  „      of  Helium  and  some  Gases  between  -h  20*' and  —  180°. 

K.  Scheel  and  W.  Heuse.... 827 

„        Heats  of  Liquids  at  Constant  Pressure.    S.  Lussana  89 

„  „  „       ,  Data  concerning  Dilute  Acids  and  Alkaline 

Hydroxides.    T.  W.  Richards  and  A.  W.  Rowe  1843 

„        Heats  of  Metals,  Measurement  of,  at  High  Temperatures. 

O.  M.  Corbino  1166 

„        Heats  of  Solids  at  High  Temperatures.    M.  v.  Pirani     449 

„  „  „        at  Low  Temperatures.    A.   Euckcn  and   F. 

Schwers 1844 

„        Heats,  Calculation  of,  from  Elasticities.    A.  Euckcn  1845 

„  „      ,  Equation  of  State  for  Solids  and  Theory  of.   E.  Rasch    73 

„  ,      ,  Mean  Atomic,  at  50°  Abs.  of  Elements  ^  Periodic 

Function  of  Atomic  Weights.    J.  Dewar  ^1968 

„        Heats,  Ratio  of.    A.  Leduc    441 

„  „     ,  Researches  on.     L    J.  N.  Bronsted    92 

„  „     ,  Theory  of.    P.  Debye 446 

Spectra. 

Absorption  by  Solutions  of  Copper,  Cobalt,  and  Nickel  Salts  in  Ultra- 
violet.   A.  R.  Brown 1278 

„  of   Light  by  Aqueous  Solutions   of   Iron-Salts.     J.  S. 

Anderson    1277 

„  Spectra  in  near  Infra-red.    A.  H.  Pfund i8i2 

„  „     ,  Photography  of.    T.  R.  Merton 595 

Air  and  Hydrogen,  Spectra  of  Low-potential  Discharges  in.    G.  S. 

Fulcher   417 

„  ,  Nitrogen,  and  Oxygen,  Goldstein's  Method  and  Spectra  of.    J. 

Scharbach  r429 
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Spectr  at  J  continued.  . 

Aluminium,  Argon  and  Mercury,  Lines  of,  in  Canal  Rays.    J.  Stark, 

G.  Wcndt,  H.  Kirschbaum,  and  R.  Kiinzer i960 

„  ,  Cadmium,  Zinc,  Band  Spectra  of.     E.  E.  Howson    ......    416 

Arc  between  Metal  Rods,  Emission  m.     H.  Konemann., .....;.  11^9 

„  ,  Carbon,  Spectrum  of,  at  Low  Pressures.    M.  La  Rosa  904 

Band  Spectra,  Theory  of.    T.  Stark 1279 

„  „       ,  Use  of  Interferometer  for  Study  of.     R.  W.  Wood  ..^  1662 

Barium    Lines    and    Barium    Fluoride,    Band    Spectrum   of.      H. 

George 1434 

Calcium,  Arc  and  Spark  Spectra  of.    O.  Holtz 1274 

Canal-ray  Spectra,  Arc  and  Spark  Lines  in.    J:  Stark t....    803 

„       „    Spectrum,  Intensity  Distribution  in.    J.  Stark    601 

„   Rays,  Doppler-efFect  of .     H.Wilsar 600 

„       „   ,  Emission  of  "Rest"  Series  Lines  by.    J.  Stark 1957 

Carbon  Monolsulphide,  Band  Spectrum  attributed  to.    L.  C.  Martin  IQ49 

D- Lines  Emitted  by  Sodium  Salts.     K.  Iwanow  422 

Emission,  Absorption,  and  Intensity  Distribution  of  Spectral  Lines. 

F.  Reiche    1 594 

Gases,  Absorption  of,  in  Infra-red.     E[val  v.  Bahr 1946 

„    ,  Infra-red  Absorption  Spectra  of.    W.  Burmeister   *...  1824 

,,    ,  Long-wave  Radiation  in  :  Effect  of  Pressure.     E[val  v.  Bahr  1973 
„    ,  Various,  Band  Spectra  of.    F.  Burger  and  J.  Koenigsberger...    597 

Halogen  Salts,  Flame  Spectra  of.    E.  N.  da  C.  Andrade    18 16 

Helium  and  Neon,  Appearance  of,  in  Vacuum  Tubes.    J.  N.  Collie, 

H.  S.  Patterson,  and  A.  Fowler 804 

„       Spectrum.    E.Goldstein 1433 

„      ,  New  Band  Spectrum  associated  with.    W.E.Curtis   1947 

„     ,  Spectrum  of,  in  Canal  Rays.    J.  Stark,  A.  Fischer,  and  H. 

Kirschbaum 982 

Hydrogen,  Extension  of  Spectrum  of.    J.  W.  Nicholson    1656 

Intensity  Distribution   in  Spectral  Lines,  Measurement  of.    P.  P. 

Koch 1950 

„        ,  Distribution  of,  within  Spectrum  Line.    W.  Voigt  1450 

Iodine  Vapour,  Fluorescence  Spectrum  of.    J.  C.  McLennan 1284 

„       ,  Resonance  Spectra  of,  by  Multiple  Excitation.    R.  W.  Wood    801 

Ionium,  Investigation  of  Spectrum  of.    A.  S.  Russell  and  R.  Rossi ...    413 

„      ,  Spectroscopic  Investigation  of.    F.  Exner  and  E.  Haschek    412 

Iron  Spectrum  for  Wave-length  References.     L.  Glaser    408 

„    Arc,  Spectrum  of,  with  Alternating  Current.    M.  Hamy  61 

„  ,    „  „  of.    F.  Goos 60 

„   ,    »  „  of.     K.  Burns    1436 

„  ,   „  „  of  Normal  Wave-lengths  in.    F.  Goos    1435 

„  ,  Electric-furnace  Spectrum  of.    A.  S.  King 1817 

,,  ,  Measurements  of  Wave-lengths  in  Spectrum  of.     K.Burns    ...  1431 

Kathode-ray  Line,  Beaded  Character  of.    C.  T.  Knipp 1868 

Kr3rpton,  Wave-lengths  of.     H.  Buisson  and  C.  Fabry 081 

Lead,  Arc  and  Spark  Spectrum  of .     F.  Klein 802 

Magnesium  Spectrum.    A.  Nacken 978 

„  ,  Additional   Triplets  in  Spectrum  of.    A.  Fowler  and 

W.  H.  Reynolds 19SJ 

„  ,  New  Series  in  Spark  Spectrum  of.    A.  Fowler 1948 

Mercury  and  Tin,  Dispersion  and  Absorption  of.     P.  Erochin 74 

•     „         Arc  Spectrum,  Series  Lines  in.    J.  C.  McLennan 62 

„         Line,  5461  A,  Structure  of.     L.  Janicki 65 

„         Lines  and  Bands.    J.  Stark  and  G.  Wendt 1821 

-         „  „     ,  Satellites  of.    R.W.Wood 1148 

„        '   „     ,  Structure  of.     H.  Nagaokaand  T.  Takamine   424 

„        Vapour,    Distribution    of    Long- wave    Radiation  of.      H. 

Rubens  and  O.  v.  Baeyer 1822 

„        ,  Band  Spectra  of.    J.  Stark  and  G.  Wendt 1820 

„        ,    „      Spectrum  of .    E.  Liese... 41S 
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Spectra,  continued. 

Neodymium  and  Praseodymium,  Absorption  Spectra  of,  Solutions 

of.    H.  C.  Jonesand  J.S.  Guy 63 

„  Compounds,  Reflection  Spectra  of.    P.  Joye 195 1 

Neon,  Wave-lengths  •f.    I.  G.  Priest aio 

Nitrogen  Spectrum.    M.  Hamy    1661 

Oxygen,  Ultra-violet  Band  Spectrum  of.    W.  Steubing 599 

Ozone,  Absorption    of   Ultra-violet  Light  by.    C.  Fabry  and   H. 

Buisson  980 

Palladium,  Spark  Spectrum  of.    P.  E.  Dhein    72 

Photo-spectrography  with  Concave  Gratings.    C.  P.  Butler 588 

Platinum,  Arc  Spectrum  of.    E.  Symons  1437 

Platinum,  Palladium,  and  Tantalum,  Spectra  of.  G.  V.  McCauley  1058 
Prismatic  and  Grating  Spectra,  Relative  Intensity  of.  J.  S.  Plaskett  1659 
Rontgen  Rays,  Wave-lengthsof,  see  section  Rays. 

Series  Spectrum  Lines,  Damping  of.    C.Schaefer  .•..  1660 

fi     ,  Spectral,  Convergence  Frequency  in.     F.  Sanford 427 

„     ,  Translation,  in  Line  Spectra.    T.  van  Lohuizen 179 

Silicon  and  Titanium,  Spectra  of  Tetrachlorides  of.    W.  Jevons 1823 

Sodium  Line  D„  New  Measurement  of  Optical  Parameters  of.    K. 

IwanoW 425 

Solar  Spectrum,  see  section  Astronomy. 

Spark  Spectra  of  Non-metallic  Elements :  Effect  of  Self-induction. 

G.  V.  Morrow 1275 

Spectral  Series,  Critical  Study  of.    IIL    W.  M.  Hicks  1953 

Spectroscopic  Apparatus,  see  section  Apparatus. 

Standards,  Wave-length.    C.  Fabry  and  H.  Buisson  1952 

Stellar  Spectra,  su  section  Astronomy. 

Tellurium  Vapour,  Absorption  Spectrum  of.    E.  J.  Evans ^14 

„       ,  Arc  Spectrum  of.    H.  S.  Uhler  and  R.  A.  Patterson   ..«..  1057 

Tin  and  Antimony,  Series  in  Spectra  of.    T.  van  Lohuizen  596 

Titanium,  Enhanced  Lines  of ,  in  Electric  Furnace  Spectra,    A.  S. 

King ..: 1655 

Ultra-red  Emission  Spectra.    H.  Lehmann  .'     64 

„    -violet  Magnetic  Rotation  in  Gases.    J.  F.  Sirks 409 

„        „     Rays,  Absorption  of.    V.  Henn 1818 

„        „        „   ,  Absoiption  of,  by  Acetone.    J.  Bielecki  and  V. 

Henri ;: *...,...  1819 

Uranyl  Salts,  Absorption  Spectra  of.    A.  Mazzucchelli  and  O.  G. 

d'Alceo   * 415,  805 

Vegard's  Researches,  Remarks  on.    J.Stark : 1150 

Water-vapour,  Absorption  of.  New  Grroups  of  Residual  Rays  in 

Region  of  Long  Wave-lengths  and.    H.  Rubens 1447 

„    -vapour,  Absorption  Spectrum  of .    E[va]v..Bahr    1954 

„         „     ,  Ultra-violet    Band   of,    (X  2=  3064).     L.  Grebe   and 

O.  Holtz 411 

Wave-length  Measurements.    H.  Kayser 1432 

Zeeman-effect,  see  separate  section. 

Zinc,  Cadmium,  and  Mercury,  Series  in  Spectra  of.    T.  Stark 508 

„  ,        I,       >  „  ,  „  ,,         .    F.  Paschen 985 

Static  and  Atmospheric  Electricity,  see  also  sections  Discharge  and 
Radio-activity. 

Atmosphere,  Active  Deposit  in.     K.  W.  F.  Kohlrausch 616 

„  ,  Large  Ions  in.    L  A.  McClelland  and  H.  Kennedy 213 

„        „      .    H.  Kennedy 1323 

„  ,  Variations  of  Conductivity  of,  and  of  Air-earth  Current 

at  Potsdam.    K.  KShler A76 

Atmospheric  Electricity.    G.  C.  Simpson  *....   058 

„  „         ,  Measurements  of,  during  Partial  Eclipse, 

1912.    A.  Brommer ^ , 475 

„  Electricity,  Observations  at  Seeham.    £.  y.  Schweidler 

474>  i«5S 
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Static  and  Atmospheric  Electricity,  continued. 

Atmospheric  Electricity,  Observations  of.  in  Argentina.    G.  Berndt  1856 

„  Potential.    E.  MacLennan 1023 

Conducting  Spheres,  two,  Electric  Attraction  between.    A.  Guillet 

and  M.  Aubert 238 

Contact  Electricity,  see  section  Batteries,  Primary. 

Dust-clouds,  Electrification  associated  with.    W.  A.  D.  Rudgc    1182 

„    -Figures  produced  by  Electric  Sparks.    E.  H.  Barton  and  W.  B. 

Kilby   472 

„    -Figures,  Electric,  on  Electrophorus  Plate.    G.  Quincke 844 

„     Storms,    S.    African,    Atmospheric     Electrification     during. 

W.  A.  D.  Rudge 657 

„     Storms,  Atmospheric  Electrification  during.    V.  H.  Jackson  ...  1025 
Electric  Waves  occurring  in  Nature,  Diurnal  Variations  of.    W.  H. 

Eccles 109 

Electrification  by  Liquid  Dropping.    K.  v.  Bernolak 212 

„         by  Spraying  Liquids.    C.  Christiansen    468,  842 

„         by  X-rays.    C.  G.  Bedreag 1706 

High  Potentials,  Attainment  of,  by  Use  of  Radium.    H.  G.  J.  Moseley  1872 

Hydroelectric  machines.    A.Bernini 249 

Induced  Radio-activity,  High  Value  of,  and'  of   Conductivity  in 

Cordilleras.    W.  Knoche  473 

Lightning   Conductors,    Horned,    and    Related    Phenomena.     H. 

Greinacher 102^ 

„  Photographs,  Stereoscopic.    B.Walter 656 

Residual  Charge  and  Vibration.    P.  L.  Mercanton 654 

Screening,  Electric,  by  Silver  Films.     [Miss]  S.  Hyatt  214 

Surface  Charges  on  Conductors  in  Vacuum.    E.  Gehrcke  and  R. 

Sceliger  1456 

Two  Conducting  Spheres,  Electric  Spark-gap  formed  by.    A.  Guillet 

and  M.  Aubert  239 

„     Electrified  Spherical  Conductors,  Problem  of.    G.  R.  Dean  ...    471 

„    Spheres,  Problems  relating  to.    G.  B.  Jeffery,  A.  Russell 469 

Surface  Tension. 

Capillary  Surface,  Shape  of.    A.  Ferguson 344 

Composite  Fluid  Surfaces,  Tension  of.    W.  B.  Hardy  1394 

Drops  and  Bubbles,  Shapes  of .    A.  Ferguson  1244 

Films,  Elastic  Liquid,  Savart's  Theory  of.    J.  Boussinesq 1387 

„     ,  Liquid,  and  Foaming  of  Solutions.    S.  A.  Shorter  349 

„     ,  Rotating  Liquid,  Experiments  with.    C.  V.  Boys  1929 

Gases,  Capillary  Phenomena  in.    G.  Reboul 915 

Glycerine  Solutions,  Temperature  Variation  of  Capillarity  of .   J.  Skala    345 
Mercury,  Change  of  Surface  Tension  of,  by  Metallic  Amalgams.    F. 

Schmidt 346 

Slipping  of  Liquids  at  Partitions.     R.  Detrait  1390 

Solids,  Molten,  Capillary  Constant  of,  by  Dimensions  of  Drops.    A. 

Ignatiev  1928 

Solutions  and  Suspensions  of  Soap,  Surface  Tension  of.    F.  Bottazzi      20 
Superficial    Layer    separating    two    Liquids,    Equilibrium    of.     }. 

Boussinesq 1385 

Surface  Potential  Energy  in  perfect  Liquids.    J.  Boussine:>q    1386 

Transition  Layers  and  Surface  Tension.    R.  D.  Kleeman 343 

Viscosity  ;  Drop  falling  within  Fluid  of  Lower  Density.  J.  Boussinesq    913 
„       ,    Superficial,  Existence  of,  in  Thin  Transition  Layer.     J. 

Boussinesq 912 

Visibility  of  Foreign  Substances  on  Surface  of   Pure  Water.    H. 

Labrouste  1388 

Temperature. 

Nitrogen  Thermometer  Scale  from  300°  to  630®.    A.  L.  Day  and 

R.  B.  Sosman   93 

Temperature  Scales,  Relative,  of  Solids.    H .  Alterthnm 641 

„  „     ,see  also  section  Thermometry. 
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Temperatures*  High  and  Low. 

High-temperature  Gas  Thermometry.    A.  L.  Day,  R.  B.  Sosman, 

and  E.  T.  Allen 450 

High  Temperatures,  Changes  in  Iron  and  Steel  at.    K.  Honda  and 

H.  Takagi 516 

„     Temperatures,  Gas  Thermometer  as  Basis  for  Measuring.    F. 

Henmng   1698 

„     Temperatures:    Influence  on  Properties  of  Alloys.     I.  M. 

Bregowsky  and  L.  W.  Spring  1084 

„      Temperatures,  Specific  Heats  at.    A.  Magnus  62k 

„  „  ,       „  „      of  Metals  at.    A.  M.  Corbino ...  1166 

„  „  ,       „  „      of  Solids  at.    M.  v.  Pirani  449 

„  „  ,  Magnetic  Susceptibility  at.     K.   Honda  and 

H.  Takagi 699 

Low  Temperature,  Change  in  Resistance  due  to  Pressure  at.    H.  K. 

Onnes  and  B.  Beckman  1339 

„    Temperature,  Thermal  Properties  of  Carbonic  Acid  at.    C.  F. 

Jenkin  and  D.  R.  Pye  1849 

„   lemperature.  Viscosity  at.   I.  Hydrogen.    II.  Helium.    H.  K. 

Onnes,  C.  Dorsman,  and  S.  Weber  1446 

„   Temperatures,  Absorption  of    Light  in   Benzene  at.     J.  de 

Kowalski  and  E.  Banasinski 50 

„   Temperatures,  Determination  of  Compressibility  of  Gases  at. 

W.  J.de  Haas  636 

„    Temperatures,  Determination  of  Specific  Heats  at.  F.  PoUitzcr  1846 
„  „  ,  Resistance  of  Pyrites  Crystal  at.    B.  Beckman  1493 

„  „  ,  Hall-efiFect  at.    H.  Alterthum 1065 

„  „  ,         „         at.    H.  K.  Onnes  and  B.  Beckman...  1351 

„  „  ,  „         in  Metals  at.    H.  Alterthum 508 

„  „  ,  „         in  Tellurium  and  Bismuth  at.    H.  K. 

Onnes  and  B.  Beckman 1353 

„   Temperatures,  Magnetic  Properties  of  Steels  at    J.  G.  Gray 

and  A.  D.  Ross    259 

„   Temperatures,  Piezo-  and  Pyro-electric  Properties  of  Quartz  at. 

H.  K.  Onnes  and  A.  Beckman  1494 

„    Temperatures,  Specific   Heat  of   Elements  at.    T.  Estrcicher 
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GENERAL  PHYSICS. 

1.  SensUive  Manometer,  A.  Piccard,  (Archives  des  Sciences,  84. 
pp.  258-260,  Sept,  1912.  Paper  read  before  the  Soc.  Suisse  de  Physique; 
Altdorf,  Septy  1912.) — ^The  apparatus  is  based  on  the  principle  of  a  U-tub^ 
containing  at  the  middle  a  column  of  water.  One  end  of  the  tube  is  bent 
downwards  to  dip  into  a  vessel  of  water  of  large  surface  area,  which  can 
be  moved  in  a  vertical  direction  by  means  of  a  micrometer  screw.  The 
other  end  passes  into  a  wider  tube  which  has  two  outlet  tubes,  each  pro- 
vided with  a  tap  ;  one  of  these  outlets  is  at  thi6  top  A  of  the  wider  tube,  the 
other  at  the  bottom  B.  The  water  meniscus  in  the  narrow  tube  is  observed 
with  a  microscope  provided  with  a  horizontal  cross-wire.  To  ensure  cle^nli^ 
ness  of  the  tube  walls,  tap  A  is  closed  and  a  stream  of  hot  sulphuric  acid  with 
potassium  dichromate  is  passed  in  at  B  and  right  through  the  tube.  Water, 
specially  pure,  is  then  gradually  substituted  for  the  cleaning  mixture,  until 
finally  the  apparatus  is  filled  with  pure  water.  Tap  B  is  then  closed,  and  A 
opened  to  the  pressure  to  be  measured,  and  the  micrometer  screw  is  turned 
until  the  meniscus  is  again  in  its  original  position.  The  difference  of  the 
micrometer  reading  then  gives  the  required  pressure.  To  keep  the 
meniscus  in  excellent  condition  it  is  necessary  only  to  allow  air  which  has 
been  filtered  and  saturated  with  moisture  to  enter  the  -apparatus  at  A. 

A.  W. 

2.  An  Electric  Micrometer.  B.  Tkieme.  (Zeftschr.  Instrumentenk.  82. 
pp.  822-426,  Oct,  1012.) — ^A  fine  micrometer  screw  is  mounted  on  a  riigid 
frame,  and  by  gearing  can  be  rotated  by  small  angles,  and  readings  of 
1/10000  mm.  obtained.  Electrical,  not  mechanical,  touch  is  employed,  a 
galvanoscope  being  used  as  indicator.  Tte  error  claimed  lor  this  arrange- 
ment in  the  measurement  of  a  slab  of  nearly  an  inch  is  ±  0*00010  mm. 

P.  E.  S. 

8.  IfUemaiional  Time  Conference,  J.  Reyval.  (Lumiere  Electr.  20. 
pp.  177^180,  Nov.  9,  1912.)-r-On  the  initiative  of  the  Bureau  des  Longitudes 
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a  meeting  was  held  at  Paris  on  Oct.  15,  1912.  A  definite  programme  was 
agreed  upon.  Resolutions  were  passed  arranging  for  each  of  a  series  of 
stations  round  the  earth  to  receive  time  signals  both  by  day  and  night,  the 
number  in  general  not  to  exceed  four  every  34  hours.  From  the  1st  of  Jan.,. 
1918,  the  following  stations  will  co-operate  in  issuing  wireless  time  signals  at 
the  hours  stated  : — 


SUtloo. 

Oreeftwlch 
Mean  lime. 

Sb^on, 

Greenwich 
Biean  Time. 

Paris  

Oil.  midnight 
9      a.m. 

i 
i 

6 
10 

Norddcicli 

19  h.  midday 
16      p.m. 
17 
18 

BraxU  (San  Fernando) 

Brazil  (San  Fernando) 

United  States  (Arlin^'on)  ...^: 
Ifogadisco  (Somaliland) 

United  States  (ArlTilgton)   ... 

Massowali  (Erytliraea) 

San  Francisco 

Manila   .......,tr.,,r. ,.,.„--«-.. 

90 

Tlmbuctoo 

Paris  

Norddeicli 

99 

These  hourly  signals  will  be  sent  out  with  a  uniform  wave-length  of 
2600  m.  The  executive  is  to  be  an  International  Time  Bureau,  localised  at 
Paris,  and  the  various  stations  co-operating  in  the  unification.  It  is  hoped 
that  all  ships  will  be  equipped  with  the  necessary  receiving  apparatus,  so- 
that  they  may  be  able  to  correct  their  chronometers  at  any  part  of  a  voyage. 
Ice  warnings  are  also  to  be  distributed  ^stematically.  Certain  groups  of 
signals  giving  summaries  of  meteorological  data  are  now  being  sent  out 
regularly  from  the  Eiffel  Tower  at  Paris,  and  it  is  hoped  to  augment  this 
service.  A  special  committee  was  constituted  to  examine  into  the  study  of 
Hertzian- wave  transmission  and  reception  ;  experiments  are  to  be  m^de  at 
the  high-power  station  at  Brussels.  C.  P.  B* 

4.  Motion  of  a  Disc  on  a  Rough  Plane.  P.  Field.  (Phys.  Rev.  86- 
pp.  177-184,  Sept.,  1912.)— A  mathematical  treatment  of  the  motion  on  a 
rough  plane  of  a  disc  with  three  supports.  The  motion  is  studied  (a)  when 
the  disc,  with  three  short  legs,  is  initially  given  a  large  angular  velocity  about 
an  axis  perpendicular  to  its  plane  and  passing  through  its  centroid  ;  (6)  when 
the  disc  is  initially  given  a  velocity  of  translation  only.  The  equations  of 
motions  are  stated,  and  approximate  solutions  given.  A.  W. 


5.  ElasHc  Properties  of  Bismuth  Wires.  J.  E.  Harris.  (Phys.  Rev,  86. 
pp.  96-119,  Aug.,  1912.)--On  investigating  the  elastic  properties  of  bismuth 
wires,  it  was  found  that  they  exhibit  some  of  the  peculiar  properties 
possessed  by  the  Pt-Ir  wires  examined  by  Gnthe  and  Sieg  [see  Abstract 
No.  872  (1910)].  When  the  wires  were  vibrated  torsionaliy  a  great  decrease 
in  the  period  of  vibration  and  the  logarithmic  decrement  was  observed  when 
the  amplitude  decreased.  The  curves  for  the  Bi  wires  representing  the 
relations  between  (a)  the  period  and  amplitude,  (6)  the  logarithmic  decrement 
and  amplitude,  and  (c)  the  period  and  vibration  number,  were  found  to  differ 
in  some  respects  from  those  of  the  Pt-Ir  wires,  but  the  amplitudes  in  the  case 
of  the  latter  were  greater  in  some  cases  than  could  be  reached  by  Bi  wires, 
because  of  the  low  elastic  limit  of  BL  It.was  found  that  in  two  experiments 
in  which  the  mass  of  the  vibrating  system  was  kept  constant  but  the  moment 
of  inertia  varied,  the  period-amplitude  curves  in  the  two  cases  could  be  made 
to  coincide  by  applying  a  reduction  factor  to  the  periods  in  one  set  of 
observations.   This  reduction  factor  was  found  to  be  eqoal  to  the  ratio  of  the 
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square  roots  of  the  moments  of  inertia  used  in  the  two  experiments.  This 
indicates  that  the  mathematical  relation  between  the  period  and  amplitude 
docs  not  depend  upon  the  rapidity  of  motion  of  the  vibrating  system.  The 
log.  decrement-amplitude  curves  in  the  two  cases  were  found  to  coincide. 
When  the  load  as  well  as  the  moment  of  inertia  was  varied,  on  applying  the 
proper  reduction  factor  to  the  periods  the  two  curves  did  not  coincide,  the 
curve  corresponding  to  the  vibrating  system  having  the  smaller  mass  being 
flatter  than  the  other.  The  greater  values  of  the  log.  decrement  were  found 
in  the  case  in  which  the  suspended  mass  was  greatest.  On  varying  the 
length  of  the  wire  the  results  indicated  that  the  period  is  the  same  general 
function  of  the  amplitude  in  all  cases.  This  also  indicates  that  the  wire  is 
uniform  throughout  its  length,  and  that  its  peculiar  behaviour  is  not  due 
to  any  particular  section  of  the  wire.  Two  wires  of  diflferent  diam.  were 
arranged  with  suspended  masses  such  that  the  stresses  to  which  the  wires 
were  subjected  were  the  same  in  each  case.  By  applying  the  proper  factors 
to  the  amplitudes  and  periods  the  curves  could  be  made  to  coincide.  The 
log.  decrement  curve  for  the  smaller  wire  was  found  to  lie  above  that  for  the 
wire  of  larger  diam.,  indicating  a  greater  damping  efiFect  in  the  former, 

J.J.S. 

6.  Experiments  on  the  Strength  and  Fatigue  Properties  of  Welded  joints  in 
Iron  and  SteeL  T.  B.  Staoton  and  J.  R.  Pannell.  (Inst  Civ.  Engin^^ 
Proc.  188.  pp.  1-81 ;  Discussion  and  Correspondence,  pp.  82-77, 1911-1912.) — 
The  tests  were  partly  suggested  and  guided  by  the  Charing  Cross  roof  failure 
of  1906,  and  aimed  at  getting  an  estimate  of  the  value  of  welds  by  various 
makers  and  processes,  relative  to  the  unwelded  materials.  Tensile  tests  by 
Bdhme,  in  Berlin,  gave  low  efficiencies  and  small  elongation  and  contractioa 
of  area  for  ingot  irons,  whereas  tests  by  Huysfeld  at  Prevail  showed 
efficiencies  of  99  per  cent.,  which  are  attributed  by  the  authors  to  the 
elaborate  mechanical  treatinent  undergone  after  welding.  Bauschinger  in 
1886  found  lower  efficiencies,  but  concluded  that  good  mild-steel  welds  may 
be  made  with  proper  care  in  heating.  The  present  specimens  were  sub-^ 
mitted  to  complete  static  loading  tests,  the  total  elongation,  e,  being  given  by . 
a  -f  bl,  where  /  =  length,  a  and  b  constants.  The  first  term  is  the  local,  and 
the  second  the  general  extension.  The  specimens  were  mapped  in  1-in. 
gauge  lengths,  and  the  results  give  curves  of  extensions  consisting  of  two 
parallel  straight  lines  connected  by  an  S-curve,  the  vertical  intercept  between 
these  lines  being  the  local  extension.  For  alternating  tests  tiie  Wohler 
cantilever  method  was  employed.  As  a  result  of  preliminary  tests  it  was 
concluded  that  Reynolds  and  Smith's  speed  effect  on  endurance  does  not 
apply  to  the  apparatus  now  used,  so  the  tests  were  run  at  2000  alternations 
per  mio.  To  ensure  that  the  max.  stress  should  occur  at  the  centre  of 
the  weld  the  specimens  were  turned  with  a  shoulder  at  that  position,  the 
yiider  part  being  held  in  the  chuck,  whilst  they  were  made  hoUow  to 
some  distance  beyond  the  weld  to  reduce  the  time  occupied  in  the  tests.  It 
was  sometimes  necessary  to  predict  the  limiting  range  from  a  test  in  which 
fracture  occurred  after  a  moderate  number  of  reversals  of  a  material  of 
which  only  one  specimen  was  available.  In  such  cases  a  standard  endurance 
curve  was  obtained  for  a  material  of  very  similar  properties,  and  it  was 
assumed  that  the  limiting  range  of  the  single  specimen  had  the  same  ratio* 
to  the  standard  limit  as  did  the  range  at  the  given  number  of  reversals  to  that 
of  the  standard.  The  authors  conclude  that  the  local  elongation  is  the  best 
criterion  of  efficiency.  The  most  important  result  is  that  although  the  welds 
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are  locally  brittle,  as  Bauschinger  found,  and  give  a  small  local  contraction^ 
that  is  not  fatal  to  resistance  to  alternating  stresses,  a  definite  failure  having 
in  ail  cases  been  traced  to  a  place  in  the  joint  where  actual  welding  has  not 
taken  place.  If  70  per  cent,  static  strength  be  taken  as  the  lowest  Timit  of  a 
good  weld,  the  results  show  bad  welds  as  follows  : — 5  in  21  liand-welded 
steel,  2  in  24  hand-welded  iron,  1  in  8  electric-welded  steel,  0  in  7  electric- 
welde^  iron.  Acetyleiic-welded  joints  are  uniformly  worse  than  any  others. 
The  electric  method  gives  the  most  uniform  results.  The  slight  inferiority 
of  electric-  compared  with  hand-welds  to  resist  fatigue  may  be  due  to  the 
particular  practice  of  the  maker  and  not  to  the  general  process.  As  a  broad 
conclusion  the  subjection  of  each  weld  in  a  structure  to  a  proof-load  is 
sugge^ed.  In  the  discussion,  Stanton  mentioned  further  tests  showing  no 
advantage  from  annealing.  Further,  l|-in.  bars  welded  and  then  forged 
down  to  }-in.  gave  results  comparable  with  the  Prevail  figures,  showing  that 
mechanical  working  helps  to  obtain  a  perfect  weld.  E.  Matheson  pointed 
out  the  suitability  of  electric  welding  for  the  hardware  and  small  trades 
handling  many  duplicates  where  the  cost  of  special  jaws  and  accessories 
is  distributed.  The  dangers  of  sulphur  in  a  coke  fire  limited  the  use  of  steel 
for  Ck-dinary  welding  ;  it  was  not  found  in  crane-chains  or  draw-bars.  Metal 
for  welding  must  be  puddled  and  not  originate  in  a  cast  ingot.  C.  £. 
Strohmeyer  objected  to  the  recommendation  of  a  proof-load  without  so 
treatitig  the  test  specimen  :  they  might  thereby  be  seriouslv  injured.  Welds 
should  not  be  used  in  structural  ties.  He  suggested  placing  the  shank  of 
the  test -piece  entirely  outside  the  weld  and  distributing  the  Stress 
uhlformly  over  the  latter  by  turning  it  taper.  He  suggested  the  formtila 
S=±F-fC*>/(10^/R),  where  8  =  stress,  F=:  fatigue  limit,  R  =  revolutions, 
and  criticised  the  use  of  the  standard  curve.  W,  White  would  avoid  welds 
in  tension  members  if  possible,  and  would  use  a  proof -load.  He  had 
obs^Ved  ^rotting"  of  metal  around  welds.  W.  Q.  Kirkaldy  described 
his  own  tests.  He  agreed  with  Bohme  that  ingot  iron  should  not  be  welded. 
The  Prevail  tests  were  of  little  value  as  the  mechanical  working  was 
ordinarily  impracticable.  Many  bad  welds  w^re  caused  by  making  the 
**  scarf "  concave  so  as  to  make  a  neat  joint  externally  but  hollow  inside. 
The  boring-out  of  the  test  specimens  might  have  removed  this  faulty  part, 
giviitg  too  favourable  results.  The  spreading  of  initial  unsoundness  was 
more  to  be  feared  than  damage  from  heat-treatment.  R.  Appleyard 
de^c^bed  the  welding  of  iron  and  steel  sheathing- wire  for  submarine  cables. 
The  presence  of  impurities  made  hand-welding  impracticable ;  electric  weld- 
ing gave  a  perfect  joint,  but  there  was  always  a  weakness  due  to  molecular 
changes  in  the  material.  He  suggested  the  recording  of  the  rate  of  loading 
in  the  tests  to  eliminate  the  inertia  factor  of  the  testing  machine.  P.  B* 
drown  mentioned  that  aluminium  is  fatal  to  hand-welding.  C.  H.  Wing* 
fhilll' Criticised  the  taking  of  equal  tensile  ^nd  compressive  stresses  in  the 
f^tigtfe  te^ts.  He  suggested  that,  for  welds  as  for  other  materials,  the  Safe 
range  decreases,  as  the  upper  limit  of  stress  is  raised,  according  to  a  linear 
l2lw.  We  suggested  the  location  of  welds  in  steel  by  a  magnet  deflection 
niethbd,  and  described  an  arrangement  of  induction  coils  trith  a  telephone 
receiver  for  the  same  purpose.  J.  O.  Arnold  objected  to  the  WShler  test 
as  not  investigating  the  factors  of  rapidity  of  loading  and  contingencies. 
W.  fi^ardmorfe  recommended  annealing  after  welding  to  relieve  the  local 
brittieness.  The  steel  should  be  heated  to  the  refining  temperature,  cooled 
irt  the  afr  to  the  Ari  point,  and  thence  cooled  slowly  In  the  furnace. 

E.  J.  S. 
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7.  The  Strength  of  Struts.  R.  V.  Southwell.  (Engineering,  94.  pp.  249- 
250,  Aug.  28,  1912.) — Practical  experience  shows  that  Euler's  strut  formula 
is  sufficiently  accurate  if  the  conditions  assumed  hold  true,  namely,  that  tl^c 
strut  is  initially  straight ;  that  loading  is  truly  axial ;  and  that  the  length  is  ^ 
great  that  the  thrust  cannot  produce  elastic  breakdown  before  flexure 
begins.  No  serious  error  is  introduced  by  assuming  the  first  two,  but  the 
third  condition  is  not  justified  for  any  but  long  struts.  The  author  amends 
the  theory  to  take  account  of  elastic  yield  as  revealed  by  a  compres^ve 
stress-strain  diagram  for  the  material.  If  the  material  be  stressed  to  a  ppi^t 
beyond  the  elastic  limit  and  the  load  is  taken  ofiF,  the  diagram  follows  a  liqe 
parallel  to  the  original  line  of  elastic  strain,  Le,,  the  ratio  (decrease  of 
stress)/(decrease  of  strain)  =s  E,  the  modulus  of  elasticity.  But,  if  the  load 
be  increased,  that  ratio  has  a  much  smaller  value,  £',  given  by  the  slope  of 
the  stress-strain  curve.  E'  has  a  value  depending  on  the  load  at  which 
instability  commences.  The  effect  of  distortion  is  to  relieve  the  strain  on 
one  side  of  the  axis  where  the  "  apparent  modulus  "  is  £  and  to  increase  It 
on  the  other  side,  the  modulus  being  E'.  Thence,  although  the  conser- 
vation of  plane  sections  may  be  assumed,  the  centroid  of  stress  no  longer 
coincides  with  the  centre  of  area.  The  case  of  a  rectangular  strut  of 
breadth  2/  and  depth  a  is  considered.  The  centre  of  stress  is  located  by  the 
ooostderation  that  the  total  action  remains  unchanged.  The  bending 
moment  is  integrated  over  the  two  parts  of  the  section,  the  ordinary  theory 
of  elastic  bending  being  used.  The  resulting  differential  equation,  obtsuned 
by  equating  to  the  external  bending  moment,  is 


#  .y  +  d^ldJ(^  X  iE/»[l  -f  i(l  -  E7E)(6«//»  -  Qbit  -  2)]  =  0...(1), 

wbere^  is  the  deflection  of  the  centre  of  area  from  its  initial  position,  P  is 
the  intensify  of  compressive  stress  on  the  section  just  before  collapse,  x  the 
distance  of  the  section  from  one  end,  and  b  the  eccentricity  of  the  centre  of 
stress^    Euler's  equation  reads — 

p.y-i'iPyldx'  X  iE/«  =  0  (2). 

If  /  is  the  length  of  strut,  calculated  from  equation  (2),  which  will  just 
support  stress  p,  and  t  is  the  length  from  equation  (1),  then  /'/Z  reduces  to 
2/[l  -f  ^/(E/E')].  This  simple  relation  holds  for  rectangular  sections,  but 
similar  results  may  be  deduced  for  other  sections  by  making  suitable 
approxiniattona.  Plotting  E'/E  against  Z'//  for  rectangular,  solid  round,  and 
thin  tubular  sections  shows  that  for  medium  lengths  the  form  of  section  has 
no  serious  influence,  though  the  small  variation  found  confirms  LiUy*^ 
experimental  work.  Curves  are  given  of  collapsing  stress  against 
Jength/radius  of  gyration  as  derived  experimentally  by  Lilly,  together  with 
the  latler's  empirical  Rankine-Gordon  curves.  Further  curves  show  the 
result  of  using  Euler's  theorem  and  the  present  theory.  It  is  seen  that  the 
last  shows  a  much  closer  approximation  throughout  to  practice  than  do  any 
of  the  others.  The  new  theory,  moreover,  demonstrates  a  temporary 
reappearance  of  stability  in  the  region  of  the  yield-point,  which  was  clearly 
shown  in  Lilly's  tests.  £•].$• 

8.  Slress  Distribuium  in  Drilled  Tie-rods.  £.  Preuss.  (Zeitscfar^ 
Vereines  Deutsch.  Ing.  66.  pp.  1780-1788,  Nov.  2,  1912.)— Designers  of tep 
make  the  erroneous  assumption  that  the  stress-distribution  on  the  sections  of 
a  tie   containing  a   hole   is  uniform.     Kirsch   and   F5ppl   have   shown 
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theoretically  for  an  infinitely  broad  rod  that  the  stress  at  the  edge  of  the 
hole  is  independent  of  the  diam.,  and  equal  to  about  three  times  the  value 
calculated  on  the  assumption  of  uniform  distribution.  The  present  tests 
were  made  on  specimens  all  120  mm.  wide,  with  holes  of  15,  80,  50,  and 
70  mm«  diam.  An  axial  tensile  load  was  applied  by  means  of  bolts  passing 
through  the  specimen,  being  placed  far  enough  apart  to  ensure  uniform 
stressing  above  and  below  the  hole  at  the  centre.  The  load  was  in  each  case 
so  adjusted  that,  if  it  were  uniformly  distributed  over  the  transverse  section 
containing  the  centre  of  the  hole,  the  stress  would  be  1000  kg.  per  sq.  cm. 
Stresses  are  deduced  from  strain  measurements  by  an  optical  apparatus  [see 
Abstract  No.  1488  (1912)],  the  datum  length  being  88  mm.,  and  readings 
being  correct  to  5  %.  Owing  to  the  curvature  of  the  stress  lines  round  the 
hole,  it  is  not  sufficient  to  measure  only  axial  strains  at  a  number  of  points 
along  the  central  plane ;  strain  measurements  at  right  angles  have  to  be  made 
simultaneously.  If  si  and  St  are  the  longitudinal  and  lateral  strains 
measured,  E  =  Young's  modulus,  <r  =  Poisson's  ratio,  /i  and  /t  =  longitudinal 
and  lateral  stresses  at  the  point,  then — 

/i  =  Ea{asi  +  s,)l{<ri  - 1),  /,  =  E#(s,  +  «rSk)/(#*- 1). 

Both  stresses  are  tensile.  In  each  case  th«  area  under  the  diagram 
of  longitudinal  stress  plotted  on  the  section  should  equal  the  rectangle 
contained  by  the  sectional  area  and  the  "  mean  stress''  of  1000.  It  is  found 
that  the  agreement  is  rather  erratic,  the  error  varying  from  — 1*7  %  to 
+ 12*8  %.  In  general  the  stress  falls  from  a  very  sharp  maximum  at  the 
edges  of  the  hole,  but  with  smaller  holes  the  curve  descends  veiy  gently  after 
passing  the  mean  stress  line,  and  with  large  holes  the  curvature  varies  but 
fittle.  The  magnitude  of  the  maximum  varies  irregularly  from  2*18  to  2*85  6f 
the  mean,  but  appears  to  be  independent  of  the  diam.  of  the  hole.  The 
minimum  stress  decreases  steadily  from  87'2  %  to  52*0  %  of  the  mean  with 
increase  of  diam.  from  15  mm.  to  70  mm.  E.  J.  S. 

9.  Law  of  Equivoluminal  Oscillations  in  Metals.  W.  Peddle.  (Engineer- 
ing, 94.  p.  550,  Oct  18, 1912.  Paper  read  before  the  British  Assoc.,  at  Dundee, 
1912.) — ^The  case  considered  is  that  of  the  torsional  oscillations  of  a  wire, 
which  is  the  simplest  condition  accompanied  by  no  change  of  volume.  The 
oscillations  are  set  up  in  the  wire,  less  than  1  ft.  long,  by  means  of  a  torsion 
head,  so  that  no  pendulum  vibrations  are  set  up.  The  load  at  the  free  end  is 
a  brass  ring  with  a  number  of  brass  pins  arranged  at  equiangular  distances  in 
a  circle  on  its  lower  face.  As  the  ring  oscillates  in  a  horizontal  plane,  the 
pins  make  contact  with  radial  mercury  pools  in  an  ebonite  disc.  The 
angular  interval  of  the  pools  is  different  from  that  of  the  pins,  so  that  the 
Vernier  principle  is  employed.  The  making  contact  at  various  stages  of  an 
oscillation  actuates  needles  by  means  of  electromagnets,  perforating  a  travel- 
ling squared  card.  Thus  chronographic  records  are  obtained  of  the  instants 
of  attainment  of  successive  angular  positions  at  intervals  of  2°.  Tests  of 
iron  and  steel,  where  Hooke's  law  is  closely  obeyed,  show  that  vibrations 
are  simple  harmonic.  Isochronism  is  lost  with  viscous  metals  such  as  copper, 
zinc,  and  lead,  a  large  oscillation  having  a  longer  period  than  a  smaller  one. 
The  time  of  inward  swing  from  the  max.  angular  displacement  to  the  centre 
is  distinctly  longer  than  the  time  of  swing  to  the  next  maximum.  The  dis- 
placement-time curve  exhibits  a  point  of  contrary  flexure  corresponding  to 
the  position  of  set.    If  a  simple  harmonic  curve  be  taken  with  its  point 
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ctf  contrary  flexure  coinciding  with  the  position  of  set,  and  its  maximum 
coinciding  with  the  maximum  beyond  that  position  of  set,  then  it  is  found 
that  the  experimental  return  curve  practically  coincides  with  the  former 
through  all  phases  up  to  a  displacement  equal  to  that  of  the  position  of  set 
and  on  the  other  side  of  the  zero  point.  A  rapid  deviation  occurs  in  the 
remainder  of  the  outward  swing,  an  earlier  maximum  being  attained  at 
a  smaller  displacement  It  is  thnft  fbund  that  the  simple  harmonic  law 
holds  for  the  greater  part  of  a  semi-oscillation  even  when  the  viscosity  is  so 
great  as  to  reduce  the  amplitude  to  one*third  in  a  semi-oscillation.  This 
correspondence  was  unexpected,  and  afforded  an  interesting  comparison 
with  J.  Wiedemann's  theory  that  the  loss  of  energy  in  a  vibrating  wire  is  due 
to  work  of  distortion  in  passing  from  one  to  another  position  of  set     £.  J.  S. 

10.  Investigation  of  Stresses  in  Riveted  joints  and  their  Effect  in  causing 
Tearing  at  the  Holes,  C.  Bach  and  R.  Baumann.  (Zeitschr.  Vereines 
Deutsch.  Ing.  56.  pp.  1890-1S95,  Nov.  28,  1912.  Ck>mmunication  from  the 
MaterialprQfungsanstalt  d.  Kgl.  Techn.  Hochschule,  Stuttgart.)— The  force,  Q, 
with  which  the  rivet  holds  the  plates  together  is  determined  by  carefully 
measuring  the  overall  length  in  the  joint,  then  turning  the  plates  away  in  a 
lathe  so  that  the  rivet  falls  out  Q  being  now  released,  the  rivet  shortens  by 
a  measurable  amount,  which  is  reduced  in  proportion  to  the  length  of  the 
shank.  The  influence  of  the  strengths  of  the  heads  introduces  a  small  error 
into  the  calculation  of  Q  on  this  basis,  which  is  incommensurable  but 
negligible  when  accidental  variations  of  elasticity,  etc.,  are  remembered. 
The  use  of  a  red-hot  screw  and  screwed  head  in  place  of  a  rivet,  equivalent 
to  zero  pressure  in  the  ordinary  machine,  gave  a  stress  for  Q  near  the  lower 
elastic  limit  of  the  rivet,  whilst  moderate  pressures  in  the  press  give  about  the 
same  figure.  The  customary  high  pressures  give  a  small  falling-off  of  Q  due 
to  the  severe  overstraining  of  the  plates.  With  well-bedded  flat  plates  the 
cooling  of  the  rivets  sufficee  to  give  a  good  joint.  The  force  employed 
should  only  be  just  sufficient  to  form  well-shaped  heads  and  to  press  the 
plates  together  if  they  have  a  tendency  to  spring  apart  For  the  rivets  used, 
2-8  cm.  diam.,  a  force  of  40,000  to  50,000  kg.  causing  a  stress  of  6000  to 
6000  kg.  per  sq.  cm.  of  rivet  is  found  to  be  ample.  To  avoid  the  detrimental 
effects  of  excessive  pressures  it  is  desirable  to  make  the  plates  bed  together 
well,  e.g.  in  boilers  by  carefully  bending  to  the  same  radius.  High  pressures 
cause  the  material  of  the  plates  to  flow  under  the  rivet-heads.  The  latter 
sink  in  and  the  plates  spring  apart  near  the  caulking  edges.  The  stresses  due 
to  overstraining  combined  with  thermal  stresses  cause  radial  cracks  to  start 
from  the  holes:  these  are  plainly  seen  in  photographs  reproduced.  The 
period  during  which  steady  pressure  is  applied  is  found  to  be  of  importance 
only  when  the  plates  tend  to  separate.  In  the  latter  case  1  minute  is  found 
to  be  sufficient  (with  the  die  not  cooled),  to  give  the  rivet  sufficient  strength 
to  draw  the  plates  together.  It  is  found  that  the  holding  power  is  increased 
by  increasing  the  length  of  the  rivet.  This  is  explained  from  the  fact  that 
•flie  rivet-heads  take  up  a  larger  proportion  of  the  axial  strain  in  short  rivets 
than  they  do  in  long.  The  best  result  is  obtained  with  a  stress  near  the  lower 
elastic  limit  of  the  rivet,  when  the  length  is  made  equal  to  8  diameters.  With 
greater  lengtiis  overstraining  follows  in  the  plates.  Tests  were  made  of  rivets 
only  heated  at  one  end  for  closing  the  heads.  The  holding  stresses  are  found 
to  be  of  the  same  order  as  with  wholly  heated  rivets.  But  several  heads 
broke  away  from  the  shanks  and  there  were  evidences  of  severe  local  ovec- 
faeattng  strains.    The  evil  effect  of  local  heating  was  shown  by  breaking  tests 
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bh  bars  of  the  rivet  matdHal.  Bars  \)^ch  had  cooled  after  local  heating  were 
oniformly  weaker  than  those  heated  throughout  It  was  pirticidarly  nottce<' 
able  that  the  former  showed  only  19^  %  elongation,  as  compared  wiUi  38*2  % 
by  the  latter.  The  locally  heated  rivetsi  by  unequal  oontractioti,  ^ilso  caused 
severe  damage  to  the  plates.  E.  J.  S^ 

11.  Absorption  of  Gravitation.  W.  de  Sitter.  (ObaQrvaftQry>  85*  pp.  887-r 
898,  Nov.,  1912.) — ^The  writer  gives  a  review  of  a  pamphlet  recently  published 
by  K.  P.  Bottlinger,  of  M unid^  on  the  "  Theory  of  Gravitation  and  Motion  of 
Worlds,"  in  which  the  possibility  of  an  Qtttoide  influence  on  gravitation  is 
shown  to  be  within  the  txnmds  of  probability.  Bottlinger  finds  that  there  is 
an  absorption  or  extinction  of  gravitation  when  a  material  body  intervenes 
between  two  bodies  whose  mutual  action  is  being  considered,  c^,  the  gravi- 
tational pull  of  the  sun  on  the  moon  may  be  diminished  during  a  lunar 
eclipse  by  the  intervention  of  part  of  the  earth.  A  short  outline  of  the 
^Oftlysis  is  given,  with  curves,  showing  the  interesting  nature  of  the  perturba- 
tion found,  this  beii^  in  the  form  of  an  irregular  cutve  having  alternate 
maxima  and  minima  with  approximate  periods  of  18  years.  Superposed 
Uiere  appears  to  be  a  longer  period,  possibly  connected  with  the  known  cycle 
of  378  years.  Some  work  on  the  same  subject  by  Sitter  is  given  in  comparison. 

C.  P.  B. 

12.  Exit  of  a  Projectile  from  a  Mortar,  (U.S.  Artillery,  Journ.  Sept-Oct, 
1912.  Engineering,  94.  pp.  718-719,  Nov.  23^  1913.)--^x  photographs  taken 
bty  the  Department  of  Enlisted  Specialists,  U.S.  Coast  Artillery  School  ai 
Fort  Monroe,  illustrate  the  exit  of  a  projectile  from  a  mortar,  and  the  peculiar 
smoke  cloud,  which  the  projectile  overtakes  and  which  sometimes  encircles 
the  gun  like  a  ring.  The  photographs  evidently  represent  not  successive 
stages  of  the  same  discharge,  but  successive  moments  of  different  dis- 
charges, though  this  is  not  stated  in  the  original  report  H.  B. 

13.  Resistance  to  Air  Flow  in  Pipes.  A.  H.  Gibson.  (Engineering,  94* 
p*  708,  Nov.  32,  1912.) — Mentions  previous  p^per  by  the  author  and  J.  H» 
Grindley  [see  Abstract  No.  564  (1908)]  which  gave  results  at  variance 
with  commonly  accepted  laws.  It  appears  that  any  formula  of  the  ^orn^ 
dp  szfli^l^m  can  only  hold  when /is  varied  to  suit  the  physical  condition  of 
the  interior  surface  of  the  pipe  and  its  diameter  as  well  as  the  mean  pressure^ 
temperature,  and  velocity  of  flow.  The  theory  of  dimensions  gives  ai| 
equation  of  the  form  dp  =  i^"-* .  if* .  ft^~^)l[a'' .  d^" .  (cr)^*],  where  k  and  a 
are.  numerical  constants,  p  and  v  are  the  mean  absolute  pressure  and  veloci^ 
in  the  pipe,  /t  is  the  viscosity  and  r  is  the  absolute  temperature ;  c  is  from  the 
equation  ^V  =  cr  and  equals  11*9  when  unit  mass  is  1  lb.,  d  is  the  pip^ 
diam.  and  n  is  a  numerical  index.  T^e  experimental  results  of  Riedler  and 
GutermuthyOf  Brix,  Stookalper,  and  of  the  author  are  analysed  and  show  good 
agreement  with  the  dimensional  equation  above.  The  index  n  may  in  the 
case  of  ordinary  cast-iron  pipes  be  s^ssumed  to  have  the  values  1*88, 1*81, 1*79^ 
1*78, 1*77  when  the  diam.  i$  8, 5,  7,  9, 13  in.  respectively,  and  for  all  cases  of 
flow  where  the  air  is  at  atmospheric  temperature  (about  65^  P.)  the  drop  ia 
pressure  is  very  nearly  dp  as 000000135(^-> .  v" .  /)/(6*8^ . d^^)  lbs,  per  sq.  in. 

H.S.R^ 

14.  Steady  and  Tiirbulenl  Motion  in  Gases,  J.  J.  Dov^ling.  (Roy.  Dublin 
SbC.,  Proc.  18.  20.  pp.  8?5-898,  Nov.,  1913.)— A  new  method  of  investigating 
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,the  varying  conditions  of  flow  of  gas  throogh  a  tube  is  described.  The  gas 
passing  throng  the  tube  is  ionised  by  the  action  of  radium  bromide  at  a 
certain  point,  the  rest  of  the  tube  being  screened  from  the  rays  by  a  Uock  of 
lead.  The  gas  passes  into  an  insulated  metal  cylinder  connected  to  the 
negative  pole  of  a  battery  of  about  200  volts.  A  wire  passing  through  the 
side  of  the  cylinder  and  insulated  from  it  is  bent  so  as  to  lie  on  the  axis ;  its 
other  end  is  connected  to  one  pair  of  quadrants  of  a  Dolexalek  electrometer, 
the  other  pair  of  quadrants  and  the  positive  pole  of  the  battery  being  earthed. 
The  charge  acquired  by  the  wire  is  a  measure  of  the  ionisUion  of  the  air 
reaching  the  cylinder.  Plotting  curves  for  the  variation  of  this  residual 
conductivity  with  the  rate  of  flow  of  gas  through  the  tube,  it  is  found  that  the 
conductivity  at  first  increases  smoothly  (as  would  be  expected  for  stream-line 
flow)  with  the  velocity,  but  at  a  certain  velocity  for  any  partictdar  tube  there 
is  a  well-fH-onounced  discontinuity.  After  this  occurs  the  curve  may  ccmtinue 
to  show  an  increase  of  conductivity  with  velocity,  as  before,  or,  in  some  cases, 
a  decrease.  This  discontinuity  corresponds  to  the  commencement  of  turbulent 
flow.  Various  glass  and  copper  tubes  were  experimented  with.  For  the 
glass  tubes  the  mean  value  of  the  constant  K  =s  pV^dl^  is  2481 ;  p  being  the 
gas  density,  if  its  coefficient  of  viscosity,  V«  the  critical  velocity,  and  d 
the  diameter  of  the  tube.  Hence  Reynolds'  formula  becomes  Vc=s  1240i|/p4, 
where  a  is  the  radius  of  the  tube.  The  corresponding  result  for  copper  tubes 
is  Vc=1560if/f>a.  The  value  of  the  constant  is  in  each  case  higher  than 
Reynolds'  value  for  water,  but  it  is  remarkable  that  the  difference  is  only,  at 
most,  about  50  per  cent  The  dependence  of  the  critical  velocity  on  density 
'  and  viscosity  was  also  investigated,  CO9  being  used.  In  several  cases  a 
second  critical  stage  was  discovered,  the  curves  showing  two  marked 
discontinuities.  The  relation  between  the  second  critical  velocity  and  the 
tube  diam.  is  V,  =  26-6(flJ  +  0*6),  the  points  lying  very  close  to  this  straight 
line.  Three  possible  explanations  of  this  second  critical  velocity  are 
suggested,  the  most  probable  of  these  being  that  it  is  due  to  something  in 
the  nature  of  "  slip."  This  view  is  supported  by  experiments  on  the  skin 
friction  of  air  flowing  in  tubes.  A.  W. 

16.  Laws  of  Fluid  Flaw.  V.  Kaplan.  (Zeitschr.  Vereines  Deutsch.  Ing. 
56.  pp.  1578-1586,  Sept  28, 1912.>- Recent  literature  on  fluid  flow  shows  the 
tendency  to  treat  two-dimensionally  problems  formerly  treated  one- 
dimenaonaity.  Even  the  vdocity'  potential  is  imperfect  to  describe  actual 
phenomena,  and  the  current  method  of  estimating  frictional  losses  as  a 
percentage  of  the  total  head  is  not  without  fault  The  author  discusses 
flBthematically  the  flow  of  liquids,  e^>ecial  regard  being  paid  to  the  effects 
of  viscosity  and  boundary  friction.  Instead  of  the  Newtonian  assumption 
lor  viscosity  and  its  consequent  eqnation  r^fk.dvfdz  the  author  uses 
Tx/t'tv.dpldz,  where  rxx shear  stress,  /»  and  /»*  are  viscosity  con^ants, 
and  s  is  the  co-ordinate  perpendicular  to  the  shear  planes.  This  second 
oqoation  seems  to  fit  practical  results  better  than  the  first  The  author 
applies  it  to  the  flow  in  a  parallel  canal  and  draws  lines  of  force  and  isotachs 
or  isovels  for  a  rectangnkr  section.  The  energy  increment  from  layer  to 
ktyer  increases  as  the  boundary  becomes  nearer,  except  at  the  boundary 
where  it  is  zero.  It  increases  with  the  length  and  roughness  of  the  canal  but 
.decreases  as  the  mean  flow  increases.  An  analogy  from  the  mathematical 
^ow  of  heat  is  considered,  and  the  similarity  of  temperature  and  velocity 
distribution  pointed  out.  Experiments  are  then  described  which  support  the 
iheory.  M.  S.  R. 
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16.  MoHon  of  a  Viscous  Fluid  under  a  Rotating  Plate.  H.  Sanders. 
(Deutsch.  Phys.  Gesell.,  Verh.  14. 16.  pp.  7W-805,  Aug.  80, 1912.  Extract  of 
Inaug.  Dissertation,  Erlangen,  1012.}--The  liquids  dealt  with  were  paraffin 
and  distilled  water ;  the  circalar  disc  was  rotated  on  the  surface  of  the  liquid 
at  various  uniform  speeds  by  means  of  an  electric  motor ;  and  the  shearing 
deformation  of  the  liquid  was  investigated  by  means  of  a  number  of  thin 
straight  metal  rods  secured  at  their  middle  points  by  elastic  threads,  as  in 
Reiger's  experiments  [Abstract  No.  807  (1910)].  Curves  are  reproduced 
showing  the  e£Fect  of  increased  angular  velocity  of  the  plate,  of  depth  of 
liquid,  of  the  dimensions  of  the  rods,  and  of  the  Width  of  the  containing 
vessel.  Turbulent  motion  is  also  considered.  At  small  angular  velocities  of 
the.plate  it  is  shown  that  a  linear  relation  exists  l>etween|  the  velocities  of  the 
particles  of  the  fluid  and  their  distance  from  the  bottom ;  but  for  large 
velocities  complicated  results  are  obtained  which  are  not  altogether  explained 
by  the  assumption  of  the  commencement  of  turbulent  motion.  A.  W. 

17.  Formation  of  Sand  Dunes,  P.  Hahmann.  (Ann.  d.  Physik,  89.  8. 
pp.  687-676,  Oct.  15, 1912.  Inaug.  Dissertation,  Bonn.)— An  investigation  of  the 
formation  of  ripple-marks,  sand  dunes,  etc.,  by  uniform  streaming  of  water  or 
wind.  The  first  part  deals  with  earlier  researches;  the  second  gives  the 
results  of  the  author's  own  experiments,  and  the  last  discusses  the  subject 
theoretically.  The  results  may  be  summarised  as  follows  :— (1)  The  distance 
apart  of  ripple-marks  increases  proportionally  with  the  velocity  of  the  water 
which  forms  them.  (2)  The  distance  also  increases  with  the  size  of  the 
grains,  but  whether  the  relation  is  linear  or  not  is  not  decided.  (8)  The 
distance  apart  increases  with  increasing  temperature,  apparently  being 
proportional  to  it  (4)  The  distance  decreases  with  increasing  concentration 
of  the  salt  solution.  With  higher  concentrations  the  distance  decreases  more 
rapidly.  EfiFects  (8)  and  (4)  are  shown  theoretically  not  to  be  due  to  density 
variations  of  the  fluid,  but  to  internal  friction.  (5)  The  investigations  with 
air  currents  also  gave  an  increase  of  the  distance  apart  proportional  to  the 
velocity.  (6)  With  water  it  was  found  that  the  distance  apart  increased  with 
the  size  of  the  grains,  but  with  wind  the  reverse  was  the  case.  A  theoretical 
explanation  of  this  is  given,  based  on  Helmholtz's  eddy  theory.  A.  W. 

18.  Foundation  of  a  Theory  of  Matter.  G.  Mie.  (Ann.  d.  Phystk,  89.  h 
pp.  1-40,  Sept  6, 1912.)— Highly  analytical  paper  in  continuation  of  previous 
one.  The  present  communication  is  concerned  with  electron  problems  and 
the  point  singularities  of  the  fields  (Knoiensiellen  der  Felder).  One  part  of  the 
analysis  leads  to  the  conception  of  alternately  positively-  and  negatively* 
charged  concentric  spherical  shells  like  the  layers  of  an  onion.  Between  two 
shells,  near  the  zero  equipotential  surface,  there  is  a  more  or  less  extensive 
region  in  which  the  electric  atmosphere  is  extremely  rare,  and  -in  which  a 
field  exists  as  in  a  concentric  spherical  shell  condenser.  Near  the  centre  of 
the  system  the  onion  layers  crowd  closer  and  eloser  together,  and  electric 
density,  potential,  and  field  between  two  shells  all  increase  without  limit 
[See  Abstract  No.  7d2  (191^).]  E.  H.  R 

19.  Theory  of  Relativity,  R.  D.  Carmichael.  (Phys.  Rev.  85.  pp.  158- 
176,  Sept.,  1912.)— In  the  theory  of  relativity  the  word  postulate  has  been  used 
in  the  sense  in  which  one  is  accustomed  to  employ  the  term  law  of  nature. 
The  present  paper  contains  an  analysis  of  the  postulates  of  relativity.    It  was 
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undertaken  in  order  ta  ascertain  on  just  which  of  the  postulates  certain 
fundamental  conclusions  of  the  theory  depend.  The  imi>ortance  of  this  may 
be  seen  as  follows.  Some  of  the  conclusions  of  relativity  have  been  attacked 
by  those  who  admit  just  the  parts  of  the  postulates  from  which  the  con- 
clusions objected  to  can  be  derived  by  purely  logical  processes.  It  is  here 
sought  to  establish  some  of  the  most  fundamental  and  most  readily  accessible 
contusions  of  the  theory  on  the  smallest  possible  foundation  from  the  postu- 
lates. This  plan  of  treatment,  instead  of  giving  rise  to  more  complicated 
arguments  than  those  hitherto  usually  employed,  has  had  the  opposite  effect 
of  leading  to  increased  simplicity  both  in  the  notions  which  enter  and  in  the 
arguments  by  which  proofs  are  reached.  In  the  early  part  of  the  work  it  was 
found  that  some  of  the  most  striking  conclusions  of  the  theory  depend  on 
oidy  a  part  of  the  postulates.  To  bring  this  fact  prominently  into  view  is  to 
put  the  whole  subject  in  a  clearer  light  where  we  may  see  better  the  inter- 
actions of  its  parts  and  its  general  relations  to  the  whole  body  of  scientific 
and  general  knowledge. 

Writers  on  relativity  have  usually  stated  two  postulates  only,  but  have 
tacitly,  and  in  some  cases  perhaps  unconsciously,  made  further  assumptions. 
These  are  here  stated  at  the  outset,  and  then  other  postulates  and  theorems 
obtained  as  indicated  below,  the  whole  forming  a  simple  introduction  to  the 
entire  subject 

Postulate  Hi. — Space  is  homogeneous  and  three-dimensional. 

Postulate  Hi, — ^Time  is  homogeneous  and  one-dimensional. 

Definition  ofS, — Consider  any  set  of  things  consisting  of  objects  and  any 
kind  of  physical  quantities  whatever,  each  of  which  is  at  rest  with  reference 
to  each  of  the  others.  Suppose  these  objects  include  clocks  and  rules,  i^, 
time  and  length  measures.  Such  a  set  of  objects  and  quantities,  at  rest 
relatively  to  each  other,  together  with  their  units  for  measuring  time  and 
length,  are  called  a  system  of  reference,  and  will  be  denoted  by  S ;  or,  if  there 
are  several,  by  S|,  St,  etc.  Further,  it  is  assumed  that  the  units  of  any  two 
systems  Si  and  St  are  such  that  the  same  numerical  result  will  be  obtained  in 
measuring  with  the  units  of  Si  a  quantity  Li  and  with  the  units  of  St  a 
quantity  of  Lt,  when  the  relation  of  Li  to  Si  is  precisely  the  same  as  that  of 
LttoS,. 

Postulate  M, — ^The  unaccelerated  motion  of  a  system  of  reference  S  cannot 
be  detected  by  observations  made  on  S  alone,  the  units  of  measurement  being 
those  belonging  to  S. 

Postulate  R*. — ^The  velocity  of  light  in  free  space,  measured  on  an 
imaccelerated  system  of  reference  S  by  means  of  units  belonging  to  S, 
is  independent  of  the  unaccelerated  velocity  of  the  source  of  light. 

Tkeorem  J. — ^The  velocity  of  light  in  free  space,  measured  oti  an  un- 
accelerated. S3rstem  of  reference  S  by  means  of  units  belonging  to  S,  is 
independent  of  the  direction  of  motion  of  S.  (MR'.)  (The  letters  in 
brackets  after  any  theorem .  here  and  hereafter  indicate  the  postulates  on 
which  it  is  based  and  from  which  and  the  H's  it  may  be  derived  by  purely 
logical  processes.  The  postulates  Hi  and  Ht  are  not  separately  inserted 
after  each  theorem  as  they  underlie  all.) 

Postulate  R". — ^The  velocity  of  light  in  free  space,  measured  on  an 
unaccelerated  system  of  reference  S  by  means  of  units  belonging  to  S,  is 
independent  of  the  absolute  value  of  the  velocity  of  S. 

Postulate  R  consists  of  the  comtanation  of  R'  and  R''  and  thus  often 
a£Eords  an  abbreviated  reference. 

Theorem  II. — ^The  velocity  of  light  in  free  space,  measured  on  an  un- 
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accelerated  system  of  reference  S  by  means  of  units  belonging  to  S,  is 
independent  of  the  velocity  of  S.    (MR.) 

The  second  postulate  of  relativity  has  usually  been  stated  in  a  form 
different  from  that  given  above  in  R'  and  R''  or  R.  In  fact,  the  truth  of 
Theorem  I.  has  often  been  taken  as  part  of  the  assumption  in  tbis  postulate 
notwithstanding  that  I.  can  be  derived  from  M  and  R'.  Now  it  is  precisely 
the  supposed  assumption  of  I.  that  has  given  most  difficulty  to  some  persons* 
At  is  believed  part  of  this  difficulty  will  disappear  in  view  of  the  fact  that  L  is 
here  demonstrated  from  M  and  R',  which  are  probably  accepted  by  those 
who  found  difficulty  in  Theorem  I. 

Postulate  V. — If  the  velocity  of  a  system  of  reference  St  relative  to  a 
system  of  reference  Si  is  measured  by  moans  of  the  units  belonging  to  Si^ 
and  if  the  velocity  of  Si  relative  to  St  is  measured  by  means  of  the  units 
belonging  to  St  the  two  results  will  agree  in  ahsdute  value. 

This  velocity  is  called  the  relative  velocity  of  the  two  systems  and  its 
direction  line  the  line  of  relative  motion. 

Postulate  L. — If  two  systems  of  reference  Si  and  8t  move  with  un» 
accelerated  relative  velocity,  and  if  a  line  segment  /  is  perpendicular  to  the 
line  of  relative  motion  of  Si  and  St  and  is  fixed  to  one  of  these  systems,  then 
the  length  of  /  measured  by  means  of  the  uaits  belonging  to  Si  will  be  the 
same  as  its  length  measured  by  means  of  the  units  belonging  to  St. 

The  usual  relations  of  relativity  as  to  measures  of  time  and  space  in  two 
systems  are  then  obtained.  E.  H.  B. 

20.  Surface  Tension  of  Solutions  and  Suspensions  qf  Soap.  F.  Bottazz}. 
(Accad.  Lincei,  Atti,  21.  pp.  865-878,  Oct  18, 1912.}— The  surface  tension  of 
water,  in  which  is  suspended  sodium  or  potassium  stearate,  docs  not  differ 
from  that  of  pure  water.  The  g^dual  addition,  drop  by  drop,  of  N/20  NaOH 
to  a  solution  of  sodium  oleate  first  decreases  its  surface  tension  to  a  minimum, 
the  partial  suspension  being  transformed  into  a  perfect  solution ;  further 
addition  of  NaOH  slightly  increases  the  surface  tension.  Addition  of  N/50 
NaOH  to  a  dialysed  2  %  solution  of  potassium  oleate  decreases  the  surface 
tension  steadily  until  4Q  drops  have  been  added  per  15  c.cm.  The  surface 
tensions  of  dialysed  solutions  of  sodium  and  potassium  oleates  arc  dimimshe;! 
by  the  addition  of  N/20  KOH  and  NaOH  respectively,  minima  being  reached, 
beyond  which  the  addition  of  alkali  increases  the  surface  tension.  If  after 
the  surface  tension  has  thus  increased  N/50HC1  is  added,  it  again  falls  to  a 
minimum,  and  then  commences  to  rise  with  further  addition  of  HCl.  The 
addition  of  N/lNaOH  to  a  6  %  solution  of  sodium  oleate  first  increases  the 
surface  tension,  which  after  reaching  a  maximum,  gradually  f alls^  the  solution 
remaining  perfectly  limpid,  but  becoming  very  viscid.  The  results  are 
attributed  to  the  effect  of  NaOH  in  first  retarding  liydroly tic. dissociation, 
and  then  in  tending  to  precipitate  soap.  W.  H.  Si. 

21.  Instrument  for  Re^tering  Rectangular  Co-ordinates.  (Pat  No.  284,868 
of  1910.  Zeitschr.  InstrumentenlL,  Beib.  19.  p.  207,  Oct  1, 1912.}~Describes, 
with  sketch,  the  apparatus,  which  is  made  by  Hartmann  and  Braun.      A.  AV. 

22.  Theory  of  the  AnschUtz  Gyroscopic  Compass,  O.  Martienssen. 
(Zeitschr.  Instrumentcnk.  82.  pp.  809-821,  Oct,  1912.) 

23.  Effect  of  Temperature  and  Chemical  Nature  of  Liquids  on  the  Viscosity  for 
Turbulent  Flow.  W.  Sorkau.  (Phys.  Zeitschr.  18.  pp.  806-620,  Sept  1, 
1812.) 
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24.  Diffusion  in  Solids.  C.  H.  Desch.  (Chem.  News,  106.  pp.  158-155, 
Sept.  27  ;  168-170,  Oct.  4 ;  178-181,  Oct.  11,  and  pp.  191-198,  Oct.  18,  1912 
Report  presented  to  the  British  Assoc,  at  Dundee.  Engineering,  94.  p.  588 
Oct.  25, 1912.  Abstract.)— The  subjects  discussed  are  :  Diffusion  in  Glasses 
and  Devitrification  ;  Electrolysis  of  Glass  and  Porcelain  ;  Diffusion  of 
Gases  throagfa  Metals ;  Passage  of  Liquids  through  Metals ;  Solid  Diffusion 
in  Mehils ;  Cementation  and  Decarburisation  of  Iron  ;  Segregation  and 
RecrystallisetCion ;  Influence  of  the  Amorphous  Modification  in  Metals ; 
Electrolysis  of  Crystalline  Solids;  Diffusion  in  Minerals;  Diffusion  in 
Artificial  Crystals;  Diffusion  in  Colloidal  Gels;  Liesegang's  Phenomena. 
Those  who  are  interested  in  the  topics  discussed  are  advised  to  consult 
the  original  report  T.  M.  L. 

26.  ApplicahonofKinemaiographyinShockTists.  W.  HOniger.  (Zeitschr. 
Vereines  Deotsch.  Ing.  56.  pp.  1501-1505,  Sept  14,  1912.)— The  author  has 
applied  a  moving  photographic  film  to  the  determination  of  the  force  absorbed 
in  impact  tests.  F.  C.  A.  H.  L. 

26.  Hysteresis  of  Suspensions,  O.  Venzke.  (Ber.  fiber  d.  Tatigkeit  d. 
KgL  Preuss.  Meteorol.  Inst.  i.  J.  p.  129,  1912.  Zeitschr.  Instrumcntenk.  82. 
pp.  880-^1,  Oct.,  1912.  Abstract.) — Discusses  the  creep  or  after-working 
phenomena  of  fibre  suspensions  and  gives  detailed  instructions  for  reducing 
these  disturbances  to  a  minimum.  £.  H.  B. 

27.  The  Stownian  Movement  and  tht  Size  of  the  Molecules.  J.  Perrin. 
<Chem.  News,  106.  pp.  1S9-191,  Oct.  18;  208-206,  Oct.  25,  and  pp.  216-217, 
Nov.  1, 1912.    Paper  read  before  the  Royal  Inst.,  Feb.  24, 1912.) 

28.  Resistance  to  Motion  of  Body  in  Fluid,  T.  v.  K4rin4ii.  (Gesell. 
"Wiss.  Gottingen,  Nachr.,  Math.-phys.  Klasse,  5.  pp.  547-556,  1912.) — 
Mathematical  paper  dealing  with  the  mechanism  of  this  fluid  resistance. 

E.  H.  B. 

29.  Longitudinal  and  Transversal  Masses.  P.  Frank.  (Ann.  d.  Physik, 
39.  8.  pp.  698--708,  Oct  15,  19ia.>«-Deriires  formulae  for  the  masses  at  high 
.speeds  by  energetics.  £.  H.  B. 

QO,  Evaporation  from  the  Soil  and  Plants,  A.  Mdntz.  (Comptes  Rendus, 
155.  pp.  519-521,  Sept  9, 1912.) — Periods  of  long  rainfall  tend  to  persist  as  in 
1910  and  1912.  At  the  Station  de  Chimie  Vigitale  at  Bellevue  218  m.>  of  water 
evaporated  from  the  soil  per  hectare  during  the  month  of  July,  1910 ;  the 
evaporation  £r6m  a  field  of  luccriie  was  808  m.*  and  the  rainfall  697  m.'  per 
hectare  in  the  same  period.  In  Aug.,  1912,  there  were  894  m.'  of  rainfall  and 
i900  m.'  of  water  evaporated  from  the  lucerne  field  per  hectare.  The 
evaporation  from  the  plants  is  thus  much  stronger  than  from  the  soil.  It 
has  also  been  observed  that  a  soil  from  which  strong  evaporation  is  taking 
place  is  2**  or  8**  C.  colder  than  other  soil,  and  the  air  which  circulates  through 
^e  leaves  of  the  lucerne  is  8^  cokTer  than  the  air  above  the  plants.  H.  B. 

81.  Sehnt^ogicai  Investigations.  J.  Milne.  (Engineering,  94,  p.  551, 
Oct.  18,1919.  Abstract  of  paper  read  before  the  British  Assoc,  at  Dundee.)— 
The  paper  forms  the  17th  report  of  the  B.A.  Committer;  on  Seismological 
InvedUgitions,  and  contains  a  catalogue  of  all  the  earthquakes  of  the  last 
11  years.  The  Author's  "InYestigations  show  that  the  amplitudes  of  the 
VOL  XVI.— A.— 1918.  r^  T 

Digitized  by  VjOOQ IC 


14  SCjLENCE  ABSTRACTS. 

angular  displacements  in  earthquake  movements  first  decrease  uniformly  with 
the  distance  from  the  origin  up  to  a  distance  of  80°,  then  less  rapidly,  and 
remain  almost  constant  beyond  120^  Periods  of  megaismic  activity  are 
followed  by  periods  of  quiescence,  large  groups  of  earthquakes  being  stic* 
ceeded  by  periods  of  rest  of  from  15  to  80  days.  There  are  no  indications  of 
seasonal  variation,  but  there  is  evidently  a  connection  between  the  geo- 
graphical distribution  of  megaisms  and  the  thermometric  gradients.  In 
general  there  is  four  times  the  activity  beneath  the  qold  waters  of  some 
oceans  that  there  is  beneath  the  continents.  Unfortunately  there  are  few 
records  as  to  temperature  gradients,  and  hardly  any  for  the  soil  beneath  the. 
sea.  Probably  heat  is  lost  at  ocean  floors  about  8i  times  as  fast  as  at  conti- 
nental surfaces.  From  a  comparison  of  the  behaviour  of.  cooling  slag  with 
volcanic  dykes  and  fissures,  Milne  suggests  that,  with  our  earth,  it  was  not 
the  nucleus  which  contracted  to  leave  a  shell  to  follow  downward,  but  a 
forming  shell  which  contracted,  and  by  its  sudden  grip  on  the  unshrinking 
nucleus  fractured  itself •  A.  D.  R. 

32.  Earth-tides.  T.  Shida.  (Mathematico-Physical  Soc.,  TokyO,  Proc. 
6.  18.  pp.  278-276,  July,  I912.)--The  author  corrects  for  the  tidal  dis- 
{Placement  of  the  observing  station  the  value  given  in  a  previous  paper 
[see  Abstract  No.  1880  (1912)]  for  the  lunar  disturbance  of  the  earth's 
potential.  A.  D.  R. 

33.  Orientation  of  Photographic  Equatorials.  E.  Esdangon.  (Comptes 
Rendus,  156.  pp.  698-^96,  Oct  14, 1912.)— Mention  is  made  of  the  possibility 
of  error  in  the  making  of  region  photographs  with  a  photographic  equatorial 
by  merely  following  on  a  guiding  star.  If  a  small  area  round  the  guide  star 
is  considered,  this  area  will  be  continuously  deformed  by  differential  refrac- 
tion to  a  slight  extent,  depending  on  the  altitude.  An  equation  is  given  for 
calculating  orientations  which  will  reduce  this  deformation.  C.  P.  B» 

34.  Mass  of  Saturn's  SatelliU,  Titan.  H.  Samter.  (Preuss.  Akad.  Wiss. 
Berlin,  Her.  4A,  pp.  1061-1069,  1912.)— A  review  is  given  of  results  from 
previous  calculations,  and  a  new  computation  embodying  recent  determina^ 
tions  of  position.    The  resulting  value  is  mr^  =  4172  ±68.  C.  P»  B. 

35.  Elements  of  Eclipsing  Variable  Stars.  H.  N.  Russell.  (Astrophys. 
Journ.  86.  pp.  188-156,  Sept.,  1912.) — In  illustration  of  the  methods  proposed 
in  former  papers  [see  Abstract  No.  1664  (1912)]  details  are  given  of  the 
computation  of  the  elements  of  the  three  eclipsing  variables,  W  Delphini, 
W  Ursae  Majoris,  W  Crucis.  C.  P.  B. 

36.  Structure  of  Upper  Solar  Atmosphere.  H.  Deslandres.  (Comptes 
Rendus,  166.  pp.  748-749,  Oct.  21, 1912.) — In  continuation  of  a  former  paper 
[see  Abstract  No.  1822  (1912)]  the  author  gives  a  detailed  discussion  of 
various  forms  of  solar  disturbance  photographed  with  the  spectroheliogra'ph 
at  Meudon.  From  the  examination  of  many  plates  it  appears  to  be  certain 
that  alignments  are  elevated  masses  of  material,  and  in  general  they  show 
as  prominences  when  projected  at  the  solar  limb.  For  the  smaller  pro- 
minences this  connection  cannot  be  completely  established  until  more 
powerful  apparatus  with  a  larger  image  is  available.  Evidence  is  given 
to  show  the  importance  of  a  study  of  these  features  in  relation  to  the  solar 
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atmospheric  ctrculation.  In  explanation  of  the  phenomena  the  efFect  of 
positive  electrification  is  considered,  with  the  added  influence  of  the  mag- 
netic field  which  is  now  admitted  to  exist  in  many  regions  of  the  solar 
surface.  This  view  explains  without  difficulty  the  complicated  spiral  and 
contorted  structures  presented  by  prominence  matter  during  eruptions. 
From  the  opposite  deviations  of  the  matter  of  the  filaments  and  that  of 
the  general  upper  atmosphere  it  appears  that  these  have  opposite  electric 
charges,  and  we  thus  have  also  to  consider  the  effect  of  an  electric  as  well 
as  a  magnetic  field.  An  interesting  point  is  that  on  the  above  view  the  solar 
matter  should  be  elongated  from  pole  to  pole ;  measures  of  the  sdar  diameters, 
polar  and  equatorial,  have  at  various  times  given  evidence  of  such  difference,, 
but  it  has  been  so  small  that  its  reality  could  not  be  satisfactorily  accepted. 
Thinking  that  any  such  effect  might  reasonably  be  more  shown  on  the 
chromosphere,  the  author  had  a  series  of  measurements  specially  made,, 
and  it  was  found  that  there  was  a  systematic  variation  in  the  thickness  of 
the  chromosphere,  the  polar  depth  being  greater  than  the  equatorial ;  further, 
the  difference  was  found  to  be  variable  from  one  place  to  another,  and 
appeared  greater  for  the  southern  hen^phere.  C.  P.  B. 

37.  Systematic  Motions  of  Sun-spots.  Hirayama.  (CoD.  Sci.  Journ. 
Imperial  Univ.,  Tokio,  Vol.  82.  No.  7.  Nature,  90.  p.  178,  Oct.  10,  1912. 
Abstract) — From  an  analysis  of  the  sun-spot  motions  given  in  Greenwich, 
Carrington,  and  Sporer  catalogues,  evidence  is  found  of  two  sun-spot  drifts. 
It  is  suggested  that  this  may  explain  the  distribution  of  sun-spots  with  different 
rotation  periods.  C.  P.  B. 

38.  Total  Solar  Eclipse  at  Vavau,  April  28, 1911.  A.  L.  Cortie.  (Roy. 
Soc.,  Proa  Ser.  A.  87.  pp.  298-801,  Sept.  19,  1912.)— The  programme  of 
observations  organised  by  the  Joint  Permanent  Eclipse  Ck>mmittee,  consisted 
oi  (a)  photographs  of  the  corona  on  large  and  relatively  small  scales  for 
coronal  detail  and  extension  of  the  streamers,  (b)  photographs  of  the 
spectrum  of  the  corona  and  of  the  lower  chromosphere.  The  weather  con- 
ditions were  very  bad,  the  sun  being  surrounded  with  dense  cirro-stratus 
clouds.  With  the  20-f  t.  coronagraph  two  plates  show  the  lower  corona  in 
the  immediate  neighbourhood  of  the  moon's  limb,  prominences  being  shown 
in  position  angle  240^-268°,  near  the  point  of  third  contact.  With  the  84-in. 
coronagraph  one  good  impression  was  obtained  with  an  exposure  of  25  sees, 
before  third  contact,  the  corona  extending  about  one-half  a  lunar  diameter,. 
and  several  polar  ra3rs  being  visible.  Only  one  spectrum  photograph  is  of 
value,  secured  just  before  and  at  the  time  of  the  second  flash,  with  the 
prismatic  camera,  and  shows  the  hydrogen  series  from  Ha  to  H^    C.  P.  B. 

39.  Helium  and  Coronium.  A.  A.  Buss.  (Observatory,  No.  458.  pp.  871- 
878,  Oct,  and  p.  404,  Nov.,  1912.)— Observations  of  helium  absorption  by  the 
dark  Ds  line  have  been  readily  discernible  over  regions  of  faculae,  but  the 
author  has  found  that  on  occasions  of  best  definition  the  absorption  may  be 
seen  at  almost  every  point  on  the  solar  disc.  The  difficulties  often  found  in 
seeing  it  are  probably  mainly  due  to  motion  of  the  image  over  the  slit  of  the 
spectroscope,  thus  causing  an  integration  of  the  spectrum  of  neighbouring 
parts  of  the  sun.  With  regard  to  the  corona  the  suggestion  made  by  Wood 
some  time  ago  is  supported,  that  the  phenomenon  is  one  of  fluorescence  and 
not  due  to  direct  radiation.  The  author  goes  further  and  doubts  the  solar 
origin  of  the  green  line  at  5808,  thinking  the  green  halo  producing  it  may 
have  a  separate  existence  from  the  radiated  outer  coronal  streamers.      .  P.  B. 
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40.  Radium  and  the  Chromosphere.  S.  A.  Mitchell,  J.  Evershed. 
(Astronom.  Nachr.  No.  4600.  Observatory,  No.  458,  pp.  897-852,  Oct.,  1912. 
At>stract.) — Mitch^  has  examined  his  ecfipse  chromospheric  spectra  and 
compared  the  results  with  the  spectrum  of  radium  given  by  Exner  and 
Haschek.  After  discussing  the  various  types  of  coincidence,  which  are 
given  in  tabular  form,  the  conclusion  is  given  that  there  appears  to  be  no 
reason  for  ascribing  any  of  the  lines  concerned  to  radium.  The  chief  cause 
of  the  differet^  opinions  expressed  by  other  workers  would  appear  to  be  due 
to  the  different  dispersive  powers  used,  rendering  ambiguous  the  correct 
allocation  of  the  components  of  dose  groups  of  lines.  Evershed  points  out 
that  the  apparent  identification  of  radium  lines  with  chromospheric  lines 
becomes  less  probable  when  more  determinations  of  eclipse  spectra  are  used 
in  the  discus^n.  Detailed  analysis  is  given  of  the  alternative  origins  for 
each  of  the  lines  in  question.  Special  mention  is  made  of  the  Ra  line  near 
XSSIS'O,  which  region  is  almost  blank  in  the  solar  spectrum,  and  might  furnish 
a  crucial  test  of  the  presence  or  absence  of  radium  in  the  chromosphere.  It 
is  concluded  that  neither  radium  nor  the  emanation  can  be  detected  in  the 
chromosphere  by  their  spectra.  P.  W.  Dyson.  (Observatory,  86.  pp.  402* 
404,  Nov.,  1912.)— Replying  to  the  views  expressed  by  Mitchell  and  Evershed, 
Dyson  states  that  he  attaches  more  importance  than  they  do  to  the  close  cor* 
respondence  of  lines  in  the  spectrum  of  r^um  with  lines  in  the  chromo- 
spheric spectrum.  He  also  regards  the  chromospheric  spectrum  as  not 
having  a  very  close  relationship  to  the  solar  (Fraunhofer  spectrum),  its 
agreement  with  metallic  spark  spectra  being  much  closer  because  of  the 
correspondence  of  the  intensities  of  the  lines.  The  question  of  close  coin- 
cidences must  not  be  taken  ak>ne«  one  of  the  additional  criteria  of  value  being 
the  relative  intensity  ol  the  spark  lines  of  the  elements  in  question,  and 
especially  if  they  be  enhanced  lines  or  otherwise.  Dyson  admits  difficulty 
in  accounting  for  the  absence  of  any  line  at  X4826'10  in  Mitchell's  spectrum  i 
this  and  the  presence  of  lines  at  X40^*12  (Ti)  and  X4682*68(7),  whereas  the 
radium  line  is  X4682;41|  somewhat  weakens  the  case  for  nujiom.  He  hopes 
the  line  ^  5818*9  mentioned  by  Evershed  will  be  looked  Cor  at  subsequent 
eclipses,  C.  P.  B. 

4^.  Balloon  Shadows  during  Solar  Eclipse.  A.  Wigand  and  E.  Bverling. 
<Deutsoh.  Phys.  Qesell.,  Verb.  14.  IS.  pp.  748-757,  Aug.  15,  1912.)— Photo- 
graphs  of  the  shadow  of  a  bslloos  were  taken  during  an  ascent  fron^ 
Bitterf  eld  on  the  OQcasion  of  the  partial  solar  eclipse,  April  27, 1912.  Diagrams 
are  given  showing  the  developoieckt  of  the  shadow  form  by  taking  loci  of  pro- 
jected shadows  from  each  point  of  visible  crescent,  and  three  reproductions  of 
the  photographs  are  included.  C.  P.  B. 

42.  Determination  of  Seiar  MHion.  W.  Dzlewtilski.  (Acad.  Sci.  Gra- 
<covie.  Bull.  7a.  pp.  §11-682,  July,  11^12:)— The  elements  of  the  solar  motion 
are  determined  by  Bravais*  method,  using  parallaxes  given  by  Kapteyn, 
Weersma,  Pritchard,  and  Flint,  radial  veloctties  by  Campbell,  Kfistner,  Frost 
and  Adams,  B6lopolsky,  Slipher,  Newall,  and  Lord  Several  dififerent  values 
•of  the  velocity  and  co-ordinates  of  the  apex  are  given,  depending  on  the 
.groups  of  observadons  employed,  C.  P.  B* 

43.  Probable  IdenUty  of  Comet  l^l%b)  with  TutUes  Comet.  G.  Fayet. 
<Comptes  Rcndus,  155.  pp.  806-^0,  Oct.  28, 1912.) — ^The  provisional  elements 
of  the  new  comet  1012(6),  calculated  by  the  writer  with  Schaumasse,  were 
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very  similar  to  the  accepted  elements  of  Ck>met  Tuttle,  whose  return  was 
expected  about  this  time.  The  differences  between  the  two  sets  of  elements 
are  probably  due  to  perturbations  of  the  comet  since  its  last  apparition  in 
1899 ;  in  1900  a  close  approach  was  made  to  Jupiter.  C.  P.  B. 

44.  Spectrum  of  Comet  Gale  {1912a),  (Astrouom.  Nachr.No.4608.  Nature, 
90.  p.  288,  Nov.  1, 1912.  Abstract.)— Photographs  of  the  spectrum  of  Gale's 
comet  (1912a)  at  the  Hamburg  Observatory  showed  bands  at  XX887,  474,  568. 
The  continuous  spectrum  was  relatively  faint,  but  extended  from  X887  to  X568. 

C.  P.  B. 

46.  Parallax  and  Proper  Motion  of  Nova  Lacerice,  Balanowsky.  (Nikolai- 
Hauptsternwarte  zu  Pulkowo,  Mitt.  No.  62.  Nature,  90.  p.  178,  Oct.  10, 1912. 
Abstract.) — Sixteen  plates  of  the  region  of  Nova  Lacertas  were  taken  during 
the  period  Jan.  4, 1911,  to  Feb.  19, 1912.  The  values  determined  for  parallax 
and  proper  motion  were  so  minute  as  to  indicate  that  these  quantities  were 
practically  zero.  C.  P.  B. 

46.  Speclrographic  Observations  of  Algol,  A.  B6lopolsky.  (Acad.  Sci. 
St.  Petersbourg,  Bull.  16.  pp.  937-988,  Nov,  1, 1912.)— From  determinations  of 
the  radial  velocity  of  the  variable  star  system  of  Algol  (fi  Persei)  during  the 
interval  1897-1911,  the  correction  to  the  ephemeris  time  of  minimum  is  deter- 
mined. This  is  compared  with  the  corrections  determined  by  other  means — 
the  selenium  photometer  of  Stebbius  and  the  ordinary  photometric  methods. 
The  values  are  greatest  in  amount  for  the  selenium  photometer  ( — 76  m.), 
less  for  the  ordinary  methods  (—70  m.),  and  least  of  ail  for  the  spectrographic 
method  (—66  m.).  It  is  pointed  out  that  the  three  methods  differ  in 
that  they  employ  different  ranges  of  energy  spectrum:  the  selenium  photo- 
meter specially  the  red  rays^  the  ordinary  photometer  the  general  visual  rays, 
and  the  spectrograph  utilising  the  violet  rays.  C.  P.  B. 

47.  Determining  Angular  Diameters  of  Stars  by  Elliptically-polarised  Light. 
S.  Pokrowsky.  (Astrophys.  Journ.  86.  pp.  166-168,  Sept.,  1912.)— The 
method  proposed  is  based  on  the  consideration  that  between  two  rays  arriving 
at  any  two  points  from  any  element  of  the  surface  of  a  distant  source  of  light, 
there  will  always  be  a  difference  of  phase  depending  on  the  distance  between 
these  points.  For  the  various  elements  of  the  surface  of  the  star  this  differ- 
ence will  have  different  values,  from  zero  up  to  a  certain  limit  determined  by 
the  magnitude  of  its  angular  diam.  If  we  polarise  all  the  rays  which  emanate 
from  the  star  towards  two  points  not  very  near  together,  and  if  we  then  super- 
impose them  after  turning  the  plane  of  polarisation  of  one  of  the  bundles  of 
rajTS  through  90^,  we  shall  obtain  in  general  elliptically-polarised  rays,  if  the 
difference  of  path  be  of  the  same  order  of  magnitude  as  the  wave-length 
of  light  In  the  case  of  an  infinitely  small  diam.  the  polarisation  will  be 
rectilinear.  The  alteration  of  90^  is  made  by  interposing  a  half -wave  plate  in 
the  path  of  one  of  the  rays.  The  group  of  plane  waves  elliptically  polarised 
are  then  passed  through  a  doubly-refracting  prism,  and  then  observed  by  a 
telescope.  An  equation  is  derived  from  which  the  diam.  of  a  star  may  be  found 
if  the  distance  between  the  two  screen  openings  is  known,  and  also  the  ratio 
of  the  intensities  of  the  two  polarised  images.  Two  types  of  stellar  inter- 
ferometer adapted  to  this  method  of  observation  are  then  outlined.     C.  P.  B. 
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48.  Long-focus  Microscope.  Study  of  Oxidation  and  the  Phenomena  of 
Development  of  Grain  yoimis  and  Division  of  Grains  of  Metals  under  Influence 
of  HeaL  F.  Robin.  (Bull.  Soc.  d'Encouragement,  118.  pp.  204-281,  Aug.- 
Scpt.-Oct.,  1912.)— With  the  object  of  studying  the  changes  occurring  in 
metals  at  varioi^  temperatures,  the  author  has  designed  a  microscope  with  a 
long  frontal  distance.  Normally,  such  a  microscope  can  only  give  low 
magnifications,  but  this  difficulty  has  been  removed  by  placing  a  double 
poncave  lens  just  outside  the  focus  of  the  objective.  By  this  means  it  is 
possible  to  obtain  defined  magnifications  of  200  diams.  with  a  frontal 
distance  of  6  cm.,  which  permits  of  the  examination  of  metal  sections 
during  heating  and  cooling.  The  author  has  studied  the  rate  of  oxidation  of 
the  constituents  of  steel  and  other  alloys  at  various  temperatures,  and  has 
shown  that  at  high  temperatures  a  sort  of  local  or  corrosive  oxidation  takes 
place.  At  certain  temperatures  the  joints  of  pure  metals  and  solid  solutions 
are  developed  quite  sharply  on  heating,  and  at  higher  temperatures  these 
grains  split  up  into  secondary  grains.  F.  C.  A.  H.  L. 

49.  New  AcutenesS'Of-Vision  Photometer,  R.  Pauli.  (Zeitschr.  Instru- 
mentenk.  82.  pp.  294-297,  Sept.,  1912.) — ^The  author  describes  a  new  form  of 
acuteness>of-vision  photometer.  A  white  wedge  is  illuminated  by  the  lamp 
to  be  tested,  and  this  surface  is  observed  through  an  eyepiece.  Between  the 
eye  and  the  illuminated  white  area  is  placed  a  glass  screen  on  which  a 
diagram  composed  of  very  fine  lines  (0*007  mm.  in  diam.)  is  marked.  The 
observer  moves  the  photometer  until  the  network  of  lines  is  just  visible. 
Letters  and  figures  have  purposely  been  avoided,  as  the  observer  is  apt  to 
remember  them  and  fancy  tl^t  he  can  read  them  when  he  really  cannot. 
The  lines  can  be  rotated  so  that  the  observer  does  not  know  their  position, 
and  is  therefore  not  prejudiced  by  knowing  exactly  what  he  is  going  to  see. 
In  comparing  two  lamps,  the  observer  merely  moves  the  photometer  back- 
wards and  forwards  until  the  lines  become  perceptible  and  notes  thp 
distance  from  the  source.  The  method  is  said  to  give  satisfactory  results,  but 
allowance  has  to  be  made  for  the  effect  of  adaptation  on  the  eye. 

J.  S.  D. 

60.  Absorption  of  Light  in  Solutions  of  Benzene  and  its  Derivatives  at  Low 
Temperatures,  J.  de  Kowalski  and  E.  Banasinski.  (Acad.  Sci.  Cracovie, 
Bull.  5a.  pp.  416-485,  May,  1912.  Archives  des  Sciences,  84.  pp.  216-288, 
Sept.,  1912.) — The  absorption  spectrum  of  benzene  shows  fifteen  bands. 
The  "principal  group"  of  six  bands  are  equally  marked  at  orctinary 
temperatures  and  at  low  temperatures.  The  second  group  consists  of  two 
bands  which  resemble  the  principal  bands  in  their  positions  and  properties, 
but  one  is  sharp  only  at  atmospheric  temperatures  and  the  other  at  low 
temperatures.  Finally,  there  is  a  group  of  seven  bands  which  are  clearly 
visible  only  at  the  temperature  of  liquid  air.  The  positions  of  the  heads  of 
the  bands  of  the  principal  series  are  expressed  accurately  by  the  formula 
IX  =s  8852  — 91«.  A  further  regularity  is  seen  in  the  fact  that  the  heads  of 
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the  biandsof  the  solution  at— 192°  are  displaced  towards  the  red  by  a  constant 
Qomber  of  vibrations  (1/X  decreases  by  14  units)  as  compared  with  those  in 
the  q;>ectrum  of  the  vapour.  T.  M.  L. 

61.  Limits  of  Uniformity  in  producing  Optical  Glass,  J.  W.  Qifford. 
(Roy.  Soc.,  Proc.  Ser.  A.  87.  pp.  189-198,  Aug.  21, 1912.)— Determinations  of  the 
optical  constants  of  27  glass  meltings  by  Schott,  Parra-Mantois  and  Chance 
are  analysed  according  to  the  procedure  described  in  previous  papers 
[Abstract  No.  477  (1909)].  Three  blocks  were  chosen  at  hazard  from  each 
melting  and  cut  into  approximately  equilateral  prisms,  the  surfaces  being 
optically  polished  on  all  three  sides.  The  mean  refractive  index  for  X527Q 
(£)  was  determined,  the  results  being  reduced  to  16°  C.  All  the  values 
obtained  are  tabulated,  from  which  it  is  shown  that  the  heavy  barium  crown 
glasses  are  those  which  show  the  greatest  variation  in  homogeneity  in  the 
same  melting.  C.  P.  B. 

62.  Diffraction  Grating  Method  for  Determination  of  Refractive  Indices  of 
Liquids.  F.  A.  Osbom  and  H.  H.  Lester.  (Phys.  Rev.  85.  pp.  210-216, 
Sept.,  1912.) — ^A  new  method  is  described  for  measuring  refractive  indices, 
based  on  the  determination  of  the  ratio  of  the  wave-lengths  in  air  and  in  the 
liquid,  employing  a  Rowland  plane  grating  of  approximately  16,000  lines  to 
the  inch,  and  an  Abbe  sp>ectrometer.  The  grating,  which  is  completely 
immersed  in  the  liquid  contained  in  a  double-walled  metal  tank,  and  mounted 
on  the  fixed  circle  of  the  spectrometer,  receives  the  light  from  the  objective 
and  returns  the  diffracted  light  along  the  same  path  as  the  incident  light. 
The  temperature  is  controlled  by  a  heating  coil  wound  on  the  outside  of  the 
tank,  the  whole  being  wrapped  with  several  layers  of  asbestos.  Since 
mX  ss  2^  sin  0,  the  refractive  index  is  determined,  i£dis  constant,  from  the  equa- 
tion /I  ^  X«/X«  ^  sin  9«/sin  0Ui  the  subscripts  referring  to  the  air  and  liquid 
values  respectively.  Allowing  for  the  change  in  temperature  of  the  grating 
in  the  air  and  in  the  liquid,  ^=  (sin  Oa/sin  9 J)  [1  +  a  (ti  —  ti)]  approximately, 
where  ti  and  tt  are  the  respective  differences  in  temperature  between  air  and 
liquid  readings,  and  that  at  which  dt  was  determined,  and  a  is  the  coefficient 
of  expansion  of  the  grating.  The  refractive  index  of  water  for  the  lines  of 
Na,  H,  and  Hg  has  been  determined  by  the  method,  the  results  agreeing 
closely  with  those  obtained  by  other  investigators.  W.  H.  Si. 

68.  Influenu  of  Temperature  and  Time  on  the  Double  Refraction  of  Strained 
Glass,  E.  Zschimmer.  (Archiv  f.  d.  Physikal.  Chem.  d.  Glases  u.  d. 
Keram.  Massen,  1.  Nos.  6  and  9,  1912.  Zeitschr.  Instrumentenk.  82. 
pp.  808-804,  Sept.,  1912.)— After  a  short  sununary  of  the  observations 
made  by  Kerr  and  other  investigators  it  is  noted  that  hitherto  the  influence 
of  temperature  and  the  constitution  of  glass  on  the  production  of  non- 
uniform double  refraction  by  cooling,  as  well  as  the  influence  of  tempera- 
ture and  time  on  the  disappearance  of  stress  and  double  refraction  have 
been  but  little  examined  in  a  systematic  way.  Zschimmer  has  now  made 
exact  researches  on  1-cm.  cubes  cut  out  of  Jena  glass  and  has  especially 
sought  to  solve  the  following  questions : — (1)  For  a  given  specimen  of  glass 
it  must  be  ascertained  how  great  is  the  value  of  the  mean  double  refraction 
which  is  caused  at  various  temperatures  if  the  cube  free  from  stress  is 
suddenly  brought  from  the  region  at  P  into  a  space  at  20P,  where  it  cools 
uniformly.  (2)  The  thus  ascertained  curve  of  double  refraction  as  function 
ol  the  exciting  and  straining  temperature  /  should  for  various  glasses  be 
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determined,  and  thereby  it  should  be  found  what  influence  the  chemical 
constitution  of  the  glass  has  upon  the  course  of  the  stress  curve.  (8)  From 
one  kind  of  glass  several  cubes  are  brought  to  a  chosen  value  of  the  double 
refraction,  and  thus  the  times  measured  which  are  necessary  to  bring  to 
a  minimum  the  existing  double  refractions  at  various  temperatures.  (4)  The 
curves  of  release  of  tension  are  determined  for  various  kinds  of  glass  in 
order  to  find  the  influence  of  constitution.  In  the  present  paper  some 
provisional  results  are  given  and  further  experiments  are  being  carried 
out.  The  method  of  heating  is  by  the  electric  current,  the  oven  being  a 
porcelain  tube  2  cm.  wide.  Boric  acid  crown  glass  (with  8*5  %  BtOs)  and 
ordinary  flint  glass  (488  %  PbO)  from  Schott's  have  been  tested.  The 
crown  glass  was  decidedly  more  resistant  against  permanent  deformation 
than  the  flint  glass ;  the  latter  is  much  more  plastic  than  the  former.  Crown 
glass  required  a  much  longer  period  for  release  from  strain  than  the  flint 
glass,  the  temperatures  being  the  same.  At  415°  the  time  of  recovery  for 
flint  glass  was  4  hours,  for  crown  glass  4  days.  J*  J*  S* 

54.  Electric  Double  Refraction  in  Artificial  Clouds.  P.  Zeeman  and 
C.  M.  Hoogenboom.  (Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  15. 
pp.  178-184,  Sept.  8,  1912.  Phys.  Zeitschr.  18.  pp.  918-920,  Oct.  1,  1912.) 
— This  is  the  third  part  of  an  account  of  investigations  on  sal-ammoniac 
vapour.  The  results  obtained  might  be  explained  by  supposing  the  existence 
of  two  varieties  of  sal-ammoniac  crystals,  and  this  dimorphism  is  a  well- 
known  fact.  The  phenomena  previously  descrit>ed  [see  Ai^stracts  Nos.  804, 
662  (1912)]  can  be  obtained  with  sublimated  sal-ammoniac,  so  that  the  two 
modifications  of  the  substance  appear  to  exist  after  sublimation.  The  transi- 
tion of  one  modification  into  the  other  may  be  accompanied  by  a  change 
of  the  sign  of  the  electric  double  refraction.  Other  methods  were  used 
for  obtaining  sal-ammoniac  fogs :  (1)  A  current  of  air  was  passed  successively 
through  bottles  with  a  NHs  solution  and  with  a  HCl  solution.  The  tubes 
did  not  reach  below  the  surfaces  of  the  solutions.  (2)  Dried  air  was  passed 
over  heated,  previously  sublimated  sal-ammoniac,  and  then  introduced  into 
the  basin  with  exterior  condenser  plates.  The  air  current  and  the  heating 
of  the  sal-ammoniac  being  well  regulated  the  putting  on  of  the  electric  field 
caused  a  downward  displacement  of  the  band  accompanied  by  a  rotation 
of  the  plane  of  polarisation.  After  stoppage  of  the  air  current  the  band  after 
a  time  exhibited  the  upward  displacement.  In  some  experiments  the  down- 
ward displacement  could  not  be  observed,  and  only  a  rotation  was  seen. 
This  occurred  especially  with  fogs  of  initially  great  density  so  that  the  field 
of  view  became  dark.  After  partial  precipitation  of  the  fog  the  putting 
on  of  the  field  caused  an  upward  displacement  of  the  dark  band.  The  results 
clearly  point  to  the  existence  of  two  modifications  of  sal-ammoniac,  the  one 
first  originated  exhibiting  a  pasitive,  the  second  a  negative  electric  double 
refraction.  Experiments  show  that  the  observed  change  of  sign  of  the 
electric  double  refraction  cannot  be  explained  by  a  change  of  orientation 
of  the  particles  constituting  the  fog.  J.  J.  S. 

66.  Sharp  Interference  Bands  with  Wedge-shaped  Plates.  E.  Gehrcke 
and  U  Janicki.  (Ann.  d.  Physik,  89.  2.  pp.  481-488,  Sept.  24,  1912. 
Communication  from  the  Physikal.-Techn.  Reichsanstalt.) — Describes  ex- 
periments with  wedge-shaped  plates,  which  show  that  such  plates  will 
give  very  sharp  interference  bands,  the  curve  for  the  intensity  distribution 
having  sharp  maxima.   Light  incident  on  such  wedge-shaped  plates  in  a  plane 
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perpendicular  to  the  line  of  intersection  of  the  two  faces  of  the  wedge,  gives 
rise  to  a  diverging  or  a  converging  beam  according  to  whether  it  has  a 
component  away  from  or  towards  the  apex  oTthe  wedge.  The  plane  per- 
pendicular to  the  line  of  intersection  of  the  faces  of  the  wedge  is  called 
the  principal  plane.  For  a  given  angle  of  incidence  in  the  principal  plane, 
the  place  where  the  emergent  rays,  whether  diverging  or  converging,  cut, 
is  the  farther  from  the  plate,  the  smaller  the  angle  of  the  wedge  is.  The 
diverging  system  will  give  rise  to  a  system  of  virtual  interference  bands 
located  behind  the  plate,  the  converging  system  giving  real  bands  in  front 
of  the  plate.  These  facts  have  been  established,  using  partially  silvered 
wedge-shaped  plates  of  glass.  Light  from  a  mercury  lamp  (L)  was  con-. 
densed  by  a  long-focus  lens  on  to  the  wedge  (W),  a  screen  (S)  receiving 
the  transmitted  light.  Using  the  Hg  5400  line  and  a  wedge  of  angle 
0°  r  87"  and  average  thickness  1*88  mm.,  the  distances  being  LW  about 
140  cm.,  WS  about  20  cm.,  an  exceedingly  sharp  set  of  interference  bands 
was  obtained.  Photographs  are  reproduced  of  this  system  and  of  that 
obtained  with  the  total  light  from  the  mercury  lamp  ;  the  latter  system 
is  also  well  defined.  If  the  light  is  not  incident  in  the  principal  plane  the 
bands  are  no  longer  sharp,  but  merge  into  one  another,  the  bands  being 
less  sharp  the  farther  one  goes  from  the  principal  plane,  but  these  bands 
always  remain  parallel  to  the  edge  of  the  wedge.  Besides  these  there  are 
other  diffuse  bands  inclined  to  the  edge  of  the  wedge.  Plates  vrith  non- 
plane  surfaces,  when  partially  silvered  on  both  sides,  will  give  sharp  bands. 
Using  a  weak  convex  lens  (0*25  dioptric)  with  a  plane  glass  plate,  the  surfaces 
in  contact  being  silvered,  the  plano-concave  air  film  gave  sharp  interference 
rings.  Interference  points  were  obtained  and  photographed  by  crossing 
a  plane  parallel  glass  plate  5*08  mm.  thick  and  20  cm.  long  (in  a  Lummer- 
Gehrcke  interference  spectroscope)  with  the  1*88  mm.  wedge.  The  wedge 
was  in  this  case  about  10  cm.  from  the  slit  of  the  interference  spectroscope 
so  that  the  lens  between  the  plate  and  slit  was  unnecessary.  A  fine  adjust- 
ment for  the  wedge  mounting  was  necessary  to  give  the  sharpest  definition. 
In  all  cases  the  plates  used  were  silvered  by  kathodic  deposition,  this  giving 
the  best  results  [see  Abstract  No.  759  (1911)].  Other  experiments  show  that 
with  the  Lummer-Gehrcke  arrangement  it  is  more  important  to  have  the 
surfaces  of  the  glass  plate  accurately  plane  than  to  have  them  absolutely 
parallel,  since  a  wedge  angle  of  only  a  few  seconds  simply  has  the  effect 
of  shifting  the  position  of  the  plane  of  the  interference  bands.  With  two 
crossed  wedges,  a  set  of  interference  points  is  obtained,  but  the  arrange- 
ment gives  feeble  illumination.  The  distance  (D)  of  the  interference  plane 
from  the  wedge  with  varying  angles  of  incidence  (a)  in  the  principal  plane 
was  investigated  for  two  wedges.  It  is  seen  from  the  curves  obtained  that 
Feussner's  formula  D  =  [sin  a  .  cos*  al(n*  —  sin*  a)] .  <//«  (where  d  is  the 
thickness  of  the  wedge,  w  the  wedge  angle,  and  n  the  refractive  index  of 
the  material)  which  holds  for  two  rays  in  the  principal  plane,  with  sinu- 
soidal intensity  distribution,  also  holds  for  a  large  number  of  interfering 
rays.  For  the  same  two  plates,  for  which  d  =  1*77  mm.,  «  =  0°  2*  46" ; 
d'  =  1*88  mm.,  «'  =  0^  1'  87"  respectively,  the  relation  between  the  band 
width  (s)  and  the  angle  of  incidence  (a)  was  investigated.  The  results  agree 
well  with  Feussner's  formula  s  =  [X/2m]  cos  als/[n*  —  sin*  a).  Hence  it  appears 
that  the  position  and  the  distance  apart  of  the  sharp  interference  bands  due 
to  many  interfering  ra3rs,  coincide  with  those  for  only  two  interfering  rays 
with  sinusoidal  intensity  distribution  within  the  limits  of  experimental  errors. 
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.56.  Emission  Theories  of  Light.  R.  C.  Tolman.  (Phys.  Rev.  85.  pp.  186^ 
148,  Aug.,  1912.) — ^The  Einstein  theory  of  relativity  assumes  that  the  velocity 
of  light  is  independent  of  the  relative  motion  of  the  source  of  light  and  the 
observer.  An  alternative  postulate  has  been  sugj^sted — that  the  velocity  of 
light  and  the  velocity  of  the  source  are  additive.  Theories  baded  on  suoh  a 
postulate  may  be  called  emission  theories.  It  may  be  assumed  that  on  reflec- 
tion the  ezbited  portion  of  a  reflecting  mirror  acts  as  a  new  source  of  light, 
and  that  reflected  light  has  the  same  velocity  with  respect  to  the  mirror  as 
has  the  original  light  with  respect  to  the  source.  The  possibility  of  this 
assumption  was  formerly  suggested  by  the  author,  but  apparently  disproved 
by  an  experiment  on  the  velocity  of  light  from  the  approaching  and  receding 
limbs  of  the  sun.  In  the  present  paper  further  evidence  is  given  disproving 
the  possibility  of  the  assumption.  According  to  an  emission  theory  suggested 
by  O.  Mi  Stewart  light  reflected  from  a  mirror  acquires  a  component  of 
velocity  equal  to  the  velocity  of  the  mirror  image  of  the  original  source.  The 
author  brings  forward  evidence  to  disprove  the  possibility  of  such  a  principle. 
A  very  complete  emission  theory  of  electromagnetism  has  been  presented 
by  RitZi  which  has  perhaps  not  received  the  critical  attention  that  it 
deserves.  According  to  this  theory  light  retains  throughout  its  whole  path 
the  component  of  velocity  which  it  obtained  from  its  original  moving  source, 
and  after  reflection  light  spreads  out  in  spherical  form  around  a  centre  which 
moves  with  the  same  velocity  as  the  original  source.  Now  the  Michels6n- 
.Morley  experiment  was  devised  for  detecting  the  motion  of  the  earth  through 
the  ether,  and  hence  if  this  experiment  should  be  repeated,  using  light 
from  the  sun  instead  of  from  a  terrestrial  source,  a  positive  effect  might  be 
expected  if  the  Ritz  theory  were  true.  But  if  the  Einstein  theory  were 
correct  no  effect  would  be  obtained.  A  definite  experimental  decision 
between  the  relativity  theories  of  Ritz  and  Einstein  is  of  great  importance. 

J.J.S. 

67.  Method  for  Measuring  Speed  of  Light,  C.  F6ry.  (Comptes  Rendus, 
166.  pp.  828-824,  Oct.  28,  1912.)--To  avoid  the  difficulty  of  evaluating  the 
angular  velocity  of  the  ordinary  rotating  mirror  in  the  classic  determination 
of  the  speed  of  light,  the  author  suggests  the  substitution  of  a  mirror  carried 
on  the  end  of  one  prong  of  a  tuning-fork.  Light  from  a  source  at  one  side  is 
directed  on  to  a  screen  by  a  plane  plate  at  an  angle  of  45^.  Through  a  slit  in 
the  screen  light  passes  to  the  mirror  on  the  fork,  back  through  the  slit  to  a 

.distant  mirror,  and  returns.  Then,  when  the  fork  is  set  in  vibration,  the 
original  beam  gives  two  displaced  images  AA'  of  the  slit  on  the  screen,  due 
to  the  full  motion  of  the  prong.  But  two  other  images  aa'  at  a  less  distance 
apart  are  also  obtained,  and  these  are  due  to  the  slightly  displaced  positions 
of  the  prong  when  the  light  has  returned  from  the  distant  mirror.  Thus,  if 
the  time  occupied  by  this  double  journey  is  /,  and  the  period  of  the  fork  T, 
we  have  sin  27r//T  =  aa'/AA'.  Thus,  for  a  double  distance  of  80  km.  and 
T  =  0-002  of  a  second,  /  =  0-0001,  aa'/ AA'  =  sin  18°  =  081.  So,  if  AA'  were 
20  nun.,  aa'  would  be  of  the  order  6  mm.  These  two  pairs  of  images  could 
be  photographed  simultaneously,  and  so  a  considerable  accuracy  obtained. 

E.  H.  B. 

68.  Extinction  of  Light  by  an  Illuminated  Retina,  W.  Abney.  (Roy. 
Soc,  Proc.  Ser.  A,  87.  pp.  147-161,  Aug.  18, 1912.) — An  apparatus  is  described 
which  enables  the  eye  to  observe  a  white  disc,  illuminated  by  white  light,  on 
which  a  sharp  black  shadow  from  a  small  opaque  object  is  c^t. ,  The  disc  has 
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a  hole  in  it  through  which  a  plate  iUumtnated  by  light  from  any  desired  regioii 
ot  the  spectrum  can  be  seen.  The  experiment  consists  in  varying  the  intensity 
of  the  coloured  light  until  the  brightness  of  the  coloured  patch  disappears 
and  it  matches  the  dark  shadow.  The  white  illumination  can  also  be  yaried. 
Curves  are  reproduced  showing  how  this  extinction  point  varies  throughout 
the  spectrum  for  difiFerent  values  of  the  white  illuounationk  It  is  interesting 
to  observe  that  the  point  of  minimum  extinguishing  illumination  travels 
towards  the  red  with  the  rising  white  illumination.  J.  S.  IX 

69.  Natural  and  Magnetic  Rotatory  Dispersion.  T.  M.  Lowry.  (Roy. 
Soc.,  Phil.  Trans.  312.  pp.  261-297,  Oct.  28, 1912.)— This  paper  describes  :— 
(1)  A  new  test  for  the  optical  purity  of  quartz.  (2)  An  accurate  determination 
of  the  rotatory  dispersive  power  of  quartz  for  24  wave-lengths  in  the  visible 
spectrum.  (8)  Experiments  to  test  the  validity  of  Wiedemann's  law.  The 
author  has  found  that  the  law  holds  good  for  quartz  but  not  for  optically- 
active  liquids.  J.  M. 

60.  Arc  Spectrum  of  Iron.  F.  Goes.  (Zeitschr.  wiss.  Phot.  11.  pp.  806- 
816,  Sept,  1912.)— In  a  previous  paper  [Abstract  No.  866  (1912)]  the  wave- 
lengths of  lines  in  the  arc  spectrum  of  iron  between  X4282  and  X5d24  have 
,been  given  on  the  international  system.  The  present  paper  continues  the 
table  for  the  lines  from  X5828  to  X6495.  Thirty-three  plates  have  been 
employed  for  the  measurements,  ample  overlap  being  allowed.  Comparisons 
are  given  with  the  values  determined  by  Kayser,  and  also  a  series  of  special 
.comparisons  of  wave-lengths  obtained  by  different  methods,  using  plane 
'grating,  concave  grating,  interferometer,  etc.,  and  with  the  light  taken  from  a 
definite  portion  of  the  arc.  C.  P.  B. 

61.  Spectrum  of  Iron  Arc  with  Alternating  Current,  M.  Hamy.  (Comptes 
Rendus,  156.  pp.  681-686,  Oct.  7, 1912.)— In  studying  star  spectra  it  is  necessary 
to  be  able  to  produce  a  comparison  spectrum  which  shall  be  determined 
exactly  by  the  conditions  of  production.  The  condensed  spark  between  iron 
electrodes,  which  has  hitherto  usually  been  employed,  seldom  yields,  at 
two  different  times,  two  spectrograms  exactly  alike,  even  though  all  possible 
precautions  are  taken  to  secure  the  same  conditions.  In  the  present  paper  an 
alternating-current  arc  is  described  which  gives  very  consistent  results,  is 
very  easy  to  put  in  and  out  of  action,  and  gives  a  large  bright  flame  which 
affects  photographic  plates  much  more  quickly  than  the  condensed  spark. 
At  the  end  of  the  horizontal  axle  of  an  electric  motor  is  fixed  an  iroh  rod  (T), 
6  mm.  diam,  and  100  mm.  long,  the  rod  being  insulated  from  the  axle,  and  at 
right  angles  to  it.  When  the  motor  turns,  the  rod  T  becomes  periodically 
vertical ;  it  touches  then  the  end  of  a  second  rod  T',  sensibly  horizontal,  aind, 
in  passing,  makes  this  rod  turn  slightly  about  an  axis  A,  which,  in  the  author's 
arrangement,  is  about  100  mm.  from  the  end  of  T'  where  contact  takes  place 
between  the  rods.  A  suitable  counterpoise  causes  the  rod  T'  to  exert  a  con- 
stant pressure  on  the  rod  T  at  each  contact.  A  stop  can  be  adjusted  Sd  as  to 
regulate  the  amount  of  depression  of  the  end  of  T'  at  each  contact.  Experi- 
eitce  shows  that  the  pressure  between  T  and  T  should  be  very  small,  and  that 
the  depression  of  T'  should  not  be  more  than  about  0*1  mm.  When  the  two 
bars  are  connected  to  the  ends  of  a  sector,  through  a  suitable  resistance, 
sparks  are  produced  at  each  contact  break,  and  these  constitute  the  luminous 
comparison  source.  A  monophase  induction  motor  was  used  of  01  h.p.,  and 
its  speed  on  no-load  (as  was  the  case  in  the  arrangement  used)  was  very  con- 
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stant  The  time  for  the  rotor  to  make  a  complete  turn  is  a  little  less  than  the 
period  of  the  alternating  current  actuating  the  motor.  Also  the  phase  of  the 
current  is  not  always  the  same  each  time  the  bars  T  and  T  come  in  contact. 
The  appearance  of  the  light  ought  thus  to  vary  with  the  time  ;  this  was 
found  to  be  the  case.  When  the  apparatus  is  working,  flames  start  between 
the  ends  of  the  bars,  develop,  reach  a  maximum,  diminish  and  disappear 
periodically.  About  40  flames  thus  appear  and  disappear  per  minute.  At  a 
fixed  voltage  experience  shows  that  the  above  arrangement  gives  remarkably 
constant  results ;  practically  identical  spectrograms  are  obtained  if  the  times 
of  exposure  are  adjusted  so  as  to  obtain  the  same  number  of  flames.  If  the 
voltage  varies  from  that  used  (110  volts)  to  a  neighbouring  value  V,  Millochan 
has  found  that  the  time  necessary  to  give  a  good  photograph  must  be 
increased  proportionately  to  the  difference  (110—  V).  It  is  shown  also  how 
the  apparatus  may  be  used  in  the  determination  of  radial  velocities  by 
Hartmann's  method.  A.  W. 

62.  Series  Lines  in  Mercury  Arc  Spectrum,  J.  C.  McLennan.  (Roy. 
Soc,  Proc.  Ser.  A.  87.  pp.  256-268,  Sept.  19,  1912.)— This  paper  constitutes 
the  first  of  a  series  of  studies  on  the  distribution  of  series  lines  in  the  arc 
spectrum  of  mercury,  as  well  as  on  the  constitution  of  some  of  these  lines, 
and  on  their  resolution  by  magnetic  fields.  The  best  source  of  light  was 
found  to  be  a  commercial  Cooper  Hewitt  glass  lamp  with  a  side  tube 
attached,  which  was  closed  by  a  thin  plate  of  crystalline  quartz.  This  gave 
the  best-defined  and  the  greatest  number  of  spectral  lines.  Photographs 
were  obtained  showing  well-defined  lines  ranging  from  X  s=  2160  to  X  =  7000. 
In  the  triplet  series  of  lines  the  following  members  have  been  identified  : — (1) 
Principal  series  :  1st  group  to  w  =  18,  2nd  group  to  mslO.  (2)  First 
subordinate  series  :  1st  group  to  m  =  20,  2nd  group  to  m  s  17,  8rd  group  to 
m  =  16.  (8)  Second  subordinate  series  :  1st  group  to  m  =  20*5,  2nd  group 
to  m  =s  17*5,  8rd  group  to  m  ^  14*5.  In  the  series  of  single  lines  the  principal 
series  has  been  identified  to  m  s  9,  the  first  subordinate  to  m  =  16,  and  the 
second  subordinate  to  m  =  12*5.  Illustrations  are  given  of  the  "  combination 
series"  lines,  calculated  according  to  the  scheme  proposed  by  Ritz  from 
elements  of  the  triplet  series  and  single-line  series  formulas  [see  Abstract 
No.  1619  (1908)].  Diagrams  are  given  of  the  positions  of  the  lines  in  the 
difiFerent  series,  also  photographs  of  the  spectrum.  A.  W. 

68.  Absorption  Spectra  of  Aqueous  Solutions  of  Neodymium  and  PraseO' 
dymium  as  Measured  by  Means  of  the  Radio-micrometer.  H.  C.  Jones  and 
J.  S.  Guy.  (Chem.  News,  106.  pp.  212-214,  Nov.  1,  and  pp.  225-228,  Nov.  8, 
1912.)— A  sensitive  form  of  radio-micrometer  is  described  in  the  form  of  a 
delicate  moving-coil  galvanometer,  the  coil  of  which  consists  of  a  single  loop 
of  thin  copper  wire  with  a  blackened  thermo-couple  at  one  end.  The 
elements  forming  the  couple  consist  of  alloys,  one  of  which  contains  90%  Sn 
and  10%  Bi,  and  the  other  97%  Sn  and  8%  Sb.  When  the  coil,  which  with 
the  couple  and  the  attached  mirror  together  weighs  only  20  mgm.,  is  sus- 
pended between  the  poles  of  a  strong  magnet,  a  very  sensitive  radiometer  is 
obtained,  which  has  been  employed  in  the  investigation  of  the  absorption 
spectra  of  aqueous  solutions  of  neodymium  salts  between  X  =  4000  and 
X=s  20,000.  From  the  radiometer  readings,  transmission  curves  have  been 
plotted  for  the  chloride,  bromide,  nitrate,  sulphate,  and  acetate.  According 
to  these  curves,  the  solutions  in  question  exhibit  sharply-defined  absorption 
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maTima,  aod  three  of  these,  at  Xsb7800,  7860,  and  8606,  have  not  been 
previously  indicated  in  the  experiments  according  to  the  photographic 
method.  With  regard  to  the  influence  of  concentration  on  the  absorption  it 
is  found  that  the  bands  are  somewhat  broader  in  the  more  concentrated 
solutions,  but  that  the  intensity  of  the  bands  increases  with  the  dilution. 
This  is  interpreted  in  terms  of  the  author's  (Jones's)  resonance  theory.  With 
piaseodymium  chloride  and  nitrate  bands  were  located  down  in  the  infra-red 
as  far  as  2  /i.  T.  S.  P. 

64.  Ultra-red  Emission  Spectra.  H.  Lehmann.  (Ann.  d.  Physik,  89. 1. 
pp.  f  3-79,  Sept  5, 1912.)— Deals  first  with  a  source  of  error  introduced  into 
the  results  of  wave-lengths  obtained  by  the  method  of  coincidence  of 
difiFerent  orders  in  grating  spectra.  Ritz  showed  [Abstract  No.  2696  (1904)] 
that  Lehmann's  earlier  measurements  of  ultra-red  lines  were  in  error  by 
about  8  A.  The  author  now  shows  that  the  errors  were  not  due,  as  suggested 
by  Ritz  and  by  Hermann,  to  a  certain  error  of  the  camera  objective,  but  to 
the  fact  that  the  law  for  limiting  rays  is  not  fulfilled,  as  was  first  shown  by 
Abbe.  A  method  of  avoiding  the  difficulty  is  suggested.  Using  the  phos- 
phoro-photographic  method  and  a  similar  spectrographic  arrangement  to 
that  used  by  Bergmann  [Abstract  No.  915  (1908)],  with  lens  specially 
corrected  for  ultra-red  rays,  measurements  were  made  on  about  20  metals. 
Wave-length  tables  are  given  extending  to  about  X15000  and  photographs  are 
reproduced.  A.  W. 

65.  Structure  of  Mercury  Line,  5461  A.  L«  Janicki.  (Ann.  d.  Physik, 
89.  2.  pp.  489-448,  Sept.  24, 1912.  Conmiunication  from  the  Physikal-Techn. 
Reichsanstalt) — ^The  author  finds  the  line  five-fold  with  seven  satellites— thus 
twelve  components  in  all.  He  uses  two  crossed  interference  systems  in  order 
to  have  a  means  of  distinguishing  true  lines  from  ghosts.  J.  M. 

66.  Electric  and  Magnetic  Double  Refraction.  W.  Voigt.  (Gesell.  Wiss. 
Gottingen,  Nachr.,  Math.-ph3rs.  Klasse,  5.  pp.  577-598,  1912.)— This  paper 
consists  of: — (1)  A  generalisation  of  the  Langevin  theory  of  electric  and 
magnetic  double  refraction  (aeolotropic  molecules  swung  into  line  by  the 
magnetic  field,  this  alignment  being  opposed  by  heat).  (2)  A  mathematical 
statement  of  the  author's  point  of  view — that  the  Zeeman-effect  and  the 
Langevin-efiFect  arc  both  operative :  in  some  cases  one  will  predominate,  in 
some  cases  the  other.  J.  M. 

67.  Theory  of  the  Zeeman-effect  in  any  Direction,  K.  Fdrsterling. 
(Gesell.  Wiss.  Gottingen,  Nachr.,  Math.-phys.  Klasse,  5.  pp.  611-622, 1912.)— 
The  author  makes  use  of  the  analogy  of  an  isotropic  body  in  a  magnetic  field 
to  a  uniaxial,  absorbing  crystal,  which  rotates  the  plane  of  polarisation  of 
the  incident  light  It  follows  from  the  theory  that  the  damping  of  the  motion 
<d  the  electrons  may  be  measured,  even  for  those  lines  which  have  not  yet 
been  reversed.  J.  M. 

68.  Zeeman-effect,  C.  Wali-Mohammad.  (Ann.  d.  Physik,  89.  1. 
pp.  225-260,  Sept.  5, 1912.  Extract  of  Dissertation,  Gdttingen.)— The  author 
has  examined  the  zinc,  cadmium,  thallium,  and  bismuth  lines  and  their 
satellites  in  fields  from  5000  gauss  down  to  8000  gauss  (in  the  case  of  very  fine 
lines)  with  an  echelon  interferometer.  J.  M. 
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M.  S&luticm  €f  Wave  Eq^iMin,  A.  Wiegrete.  (Ann.  d.  Physik,  a^i  d. 
pp;  440^484,  Septi  fi4, 1912i  Extract  of  Dissipation,  Gottinget).)— 0i«5Ussett 
mathefflatioaliy  the  many-vsUued  solations  of  the  wive  equation  am  +  ^««  ^0 
and  their  application  in  diffraction  theory.  I£.  H.  B. 

70.  Anomalous  Dispersion  in  Sodium  Vapour,  D.  ROBChdeatwensky. 
(Ann.  d.  Phjfiik,  89. 2.  pp.  807-845,  Sept.  24, 191il>-^A  mons  complete  accoont 
of  the  work  dealt  with  in  Abstract  No.  1594  (1910). 

71.  Colour-blindness  and  ike  TtickromaUc  Theory  of  Colour  Vision,  IV. 
Incomplete  Colour-blindness.  W.  Abtiey.  (Roy.  Sdc.,  Proc.  Ser.  A.  87. 
pp.  828-880,  Oct.  %  1912.)^£xplains  a  very  simple  test  which  gives  a  quanti- 
tative measure  of  the  sensations  in  incomplete  colour-blindness.  [See  also 
Absfa-act  No.  709  (1912).]  L.  H.  W. 

7a.  Spark  Spectrum  of  Palladium,  P.  E.  Dhttin.  (Zeitschr.  wiss.  Phot.  11. 
pp.  817-848,  Oct.,  1912.) — Describes  photoj(raphic  measurements  of  wave* 
lengths  of  the  spark  lines  of  Pd,  using  the  Ro\<iand  concave  grating  of  the 
Phy»cal  Institute  at  Bonn.  Tables  are  given  of  the  lines  from  X8784*822  to 
X1971*699,  the  results  being  compared  with  those  of  Kayser,  Exner  and 
Haschek,  and  Morse  and  Lohse.    Many  new  lines  below  X2185  are  given. 

A.W. 

73.  False  Dissymmetries  in  ike  Zeeman-effect.  K.  Kdmer.  (Phys. 
Zeitschr.  18.  pp.  797-808,  Sept.  1,  1912.)— -This  paper  deals  ^ith  dissym- 
metries in  the  separation  of  lines  by  the  m^n^tic  field,  aridng  from  small 
errors  in  the  adjustment  of  apparatus,  pressure  variations  in  the  source  df 
li^t,  and  other  effects.  ]*  Mi 

74.  Dispersion  and  Absorption  of  Mercury  and  Tin  for  the  Visible  and  Ultra- 
violet Spectrum,  P.  Erochin,  (Ann.  d.  Physik,  89. 1;  pp.  218-224,  Sept.  5, 
1912.)— A  continuation  of  the  work  of  W.  M^ier  and  V;  Freedericksz.  [See 
Abstract  No.  619  (1910).]  J.  M. 

76.  Quantitative  Determination  of  Radium  Emanation.  L.  Flamm  and 
H.  Mache.  (Akad.  Wiss;  Wien,  Ber.  121.  2a.  pp.  227-246,  Feb.,  1912.)— 
The  theoretical  value  of  the  saturation  current,  produced  when  emanation  is 
distributed  homogeneously  between  two  parallel  plates  and  the  active  deposit 
in  equilibrium  with  the  emanation  is  collected  on  the  negatively  charged 
plate  only,  has  been  investigatied  mathematically.  The  formula  developed 
are  tested  and  found  in  agreement  with  experiment.  The  saturation  current 
for  the  a-rays  from  RaEm  alone  Was  found  to  be  2*67  X  10*  e.s.  units  per 
curie,  and  that  for  emanation  RaA  and  C  6*02  x  10*  e.s.  units.  E.  M. 

76.  Vienna  Standard  Radium  Preparations,  S.  Meyer  and  V.  F.  Hess. 
(Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  608-681,  April,  1912.  Communication 
from  the  Inst.  f.  Radiumforschung.) — The  standard  preparations  consist  of 
the  RaClt  prepared  by  Hdnigschmidt  in  his  determination  of  the  atomic 
weight  of  Ra  f Abstract  No.  769  (1912)].  The  present  paper  deals  with 
(1)  the  heat  evolution  ;  (2)  the  ionisation  due  to  the  o-rays  from  a  very  thin 
film  of  the  substance  ;  (8)  the  ionisation  due  to  the  y-rays,  and  (4)  the 
amount  of  emanation  in  equilibrium  with  the  material.  The  heat  evolution 
of  1  gm.  radium  element  in  equilibrium  with  its  products  (emanation,  RaA, 
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B,  and  C)  when  all  the  a-  and  /5-ri3rs  and  18%  of  the  y-rays  were  absorbed 
was  fotind  to  be  182*26  gm.  cals.  p^  hour,  or  if  all  the  y-mys  wek-e  absorbed 
1S8  gm.  Cals.  per  hour.  The  calculated  value  based  on  the  ordlhary  results 
for  the  initial  velocities  of  expulsion  d  a-rays  is  very  approximately  the  same 
as  the  experimental  value.  DifEerent  methods  of  determining  the  Ra-content 
of  a  preparation  from  its  y^y  ionisation  were  tested,  and  data  are  given  for 
various  dispositions,  by  means  of  which  an  ordinary  preparation  of  radium 
can  be  standardised  without  the  necessity  of  comparing  it  directly  with  a 
Standardised  preparation.  The  measurements  of  the  current  produced  by 
1  curie  of  RaEm  in  a  cylindrical  chamber  without  subsequent  products  gave 
the  vsdne  2*7  x  W  e.s.  units,  which  is  in  good  agreement  with  the  result  of 
Flamm  and  Mache  [see  preceding  Abstract].  From  the  thorium  content 
of  the  residues  from  which  the  Ra  was  extracted,  and  the  fact  that  ionium  is 
separated  out  with  Th,  it  was  deduced  that  the  period  of  average  life  of 
ionium  cannot  exceed  about  200,000  years.  E.  M. 

77.  Comparison  of  lonisaiions  within  Closed  Vessels  due  to  Rontgen  and 
Gamma  Raysi  A.  S.  Eve.  (PhU.  Mag.  24.  pp.  482-486,  Sept.,  i912.)— If 
closed  cylindrical  vessels,  made  of  various  metals,  equal  in  height  and 
diameter  and  with  walls  about  i  mm.  thick,  are  exposed  to  the  action  of 
Rontgen  rays  and  of  the  y-rays  from  RaC  respectively,  then  the  following 
results  obtained  give  a  comparison  of  the  ionising  effects  of  the  two  types 
of  rays : — 

lONISATIONS. 


Metal. 

Atomic 
Wdght 

Density. 

Thickness. 

X-Ray?. 

T-Rays. 

Lead   

CoDoer   

207 
68-6 
65-4 
66-9 
271 

11-8 
8-9 
71 
7-8 
2-6 

2-1    mm. 

0*54 

0*44 

0-66 

0-64 

1-8 
82 
111 
100 
126 
125 

100 
69 

wvr^^wa          *************** 

Zmc 

Iron 

Aluminium 

69 
68 
58 

Cardl^oard 

49 

The  X-rays  used  came  from  a  rather  hard  bulb,  and  their  absorption 
coefficient  in  air  was  0*0004  cm-^.  The  results  are  at  first  sight  very  sur- 
prising, although  they  are  not  out  of  harmony  with  the  view  that  the  X-  and 
7-rays  are  similar  in  type.  The  explanation  is  based  on  the  view  that  the 
X-rays  ionise  wholly  by  electrons  projected  with  velocities  of  the  same 
order  as  that  of  the  kathode  rays,  and  that  the  y-rays  also  ionise  by 
electrons  projected  with  velocities  of  the  same  order  as  those  of  the  /3-rays 
from  RaC.  The  corpuscles  ejected  by  X-rays  only  traverse  a  distance  of 
.about  1  mm.  in  air,  and  originate  chiefly  in  the  air  in  the  testing  vessel. 
The  decrease  in  ionisation  with  increasing  density  of  material  is  due  to 
increased  absorption  by  the  walls  of  the  vessel.  The  electrons  ejected  by 
the  T-rays  come  chiefly  from  the  walls  of  the  vessel,  and  have  an  average 
path  of  about  2  m.  Moreover,  they  are  reflected  to  and  fro  by  the  wails  of 
the  vessel,  in  this  way  increasing  the  ionisation.  The  results  for  the  varia- 
tion of  the  ionisation  with  the  vessels  of  different  materials  agree  well  with 
the  resplts  of  Kovarik  for  multiple  reflection  of  j9-rays  with  the  corresponding 
.metals.     [See  Abstract  No.  862  (1911).]  E.  M. 
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78.  International  Radium  Standard.  Mine*  P.  Curie.  (Journ.  de 
Physique,  2.  Ser.  6.  pp.  795-826,  Oct.,  1912.)— The  paper  contains  an  account 
of  the  method  of  comparing  quantities  of  radium,  particularly  the  y-ray 
method.  An  ionisation  chamber  or  y-ray  electroscope  is  recommended  with 
lead  walls  at  least  6  nmi.  thick.  For  correction,  if  the  radium  samples  are  not 
contained  in  the  same  vessels,  fi  for  glass  may  be  taken  to  be  0*1  cm.^S 
and  for  lead  O'S  cm.~*.  For  glass  vessels  of  i  mm.  thickness  the  absorption 
of  the  y-rays  is  only  about  0*5<%.  Correction  may  be  necessary  in  some  cases 
for  the  absorption  of  the  y-rays  by  the  material  itself.  It  is  necessary  that  the 
radium  samples  should  have  been  sealed  up  at  least  a  month  previous  to 
measurement  so  that  the  equilibriiun  amount  of  emanation  may  have  been 
produced.  The  international  radium  standard  is  next  described.  This 
was  prepared  by  Mme.  Curie  from  the  material  used  in  1907  for  the  determi- 
nation of  the  atomic  weight  of  Ra,  the  value  found  being  226*5.  Part  of  this 
radium  was  purified  from  RaD,  E,  and  F,  and  weighed  in  the  form  of 
anhydrous  RaClt,  the  weight  being  0*02199  gm.  (RaCU).  This  was  placed 
in  a  glass  tube  of  wall  thickness  0*27  mm.  and  diam.  0*9  mm.,  and  sealed  ofiF 
in  Oct.,  1911,  with  a  piece  of  thin  Pt-wire  also  sealed  into  the  tube.  The 
standard  was  compared  with  that  prepared  by  Honigschmidt  of  Vienna 
(0*08117  gm.  RaClt),  and  the  two  were  found  to  have  y-ray  activities 
corresponding  to  the  weights  to  within  0*2.%.  The  International  Congress 
have  therefore  accepted  Mme.  Curie's  radium  preparation  as  standard  to  t>e 
placed  in  the  Bureau  international  des  Poids  et  Mesures.  It  is  pointed  out 
that  as  the  radium  was  prepared  f  rom  Joachimstal  pitchblende,  which  contains 
little  Th,  no  appreciable  disturbance  can  arise  from  mesothorum,  which 
is  known  to  be  always  separated  out  chemically  with  Ra.  E.  M. 

79.  Charge  carried  by  a-  and  p-Rays.  J.  Danysz  and  W.  Duane. 
(Comptes  Rendus,  155.  pp.  500-508,  Sept.  2,  1912.)— The  experiments  deal 
with  the  total  charge  carried  by  the  a-  and  jS-rays  emitted  from  1  curie  RaEm 
in  equilibrium  with  RaA,  RaB,  and  RaC.  As  source  a  small  bubble  of 
emanation  was  used  in  a  thin-walled  spherical  glass  "  a-ray  bulb,"  the  rest  of 
which  was  filled  with  mercury.  A  definite  beam  of  rays  was  taken  and 
received  by  a  Faraday  cylinder  connected  to  a  quartz  piezo-electrique.  The 
apparatus  was  placed  between  the  poles  of  an  electromagnet.  With  no 
magnetic  field  the  Faraday  cylinder  received  charges  due  to  a-,  /3-,  and  ^-rays. 
The  latter  were  found  to  be  cut  oflF  by  a  field  of  60  gauss,  the  charge  received 
being  constant  between  60  and  120  gauss  and  corresponding  to  the  difiFerence 
in  the  charges  carried  by  the  a-  and  /3-rays.  With  increasing  field  up  to 
2500  gauss  the  /3-rays  were  gradually  cut  off,  and  the  positive  charge  received 
increased  to  a  constant  value  from  2500  upwards  to  over  8000  gauss.  This 
constant  value  was  taken  as  a  measure  of  the  charge  carried  by  the  a-particles, 
and  was  found  to  be  90*8  e.s.  units  per  curie,  which  is  approximately  8  times 
the  value  81*6  found  by  Rutherford  and  Geiger  for  RaC  alone.  The  ratio  of 
the  charge  carried  by  the  /3-rays  to  that  of  the  a-rays  was  found  to  be  0*68, 
which,  on  the  assumption  that  an  a-particle  carries  a  double  positive  charge, 
indicates  8*8  /3-particles  for  the  8  a-particles  (RaEm,  A,  and  C).    Corrections 

^were  necessary  on  account  of  a  small  fraction  of  very  slow  /3-particles 
(v<l*8  X  10^  which  do  not  emerge  from  the  bulb,  and  also  for  the  reflection 
by  the  mercury.  The  authors  conclude  that  there  are  at  least  8,  and  perhaps 
4,  /3-particles  for  the  8  a-particles.  It  is  also  concluded  from  the  experiments 
that  slow  secondary  rays  of  the  nature  of  ^-rays  are  not  excited  in  appreciable 
quantity  by  /3-particles.  E.  M. 
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80.  Demonstration  of  Range  of  a-Particles,  K.  Przibram.  (Akad.  Wiss. 
Wien,  Ber.  121.  2a.  pp.  221-226,  Feb.,  1012.)— The  paper  deals  with  a  simple 
apparatus  for  showing  that  a-particles  have  a  limited  range  in  air.  A  uniform 
fog  of  ammonium  chloride  is  produced  in  a  shallow  chamber  with  parallel 
electrodes,  a-particles  are  fired  in  from  one  end  and  an  electric  field  applied. 
This  electric  field  removes  the  fog  in  the  region  where  the  a-particles  have 
produced  ionisation,  and  the  clear  part  of  the  tube  is  sharply  divided  from 
the  foggy  part.  The  length  of  the'  clear  part  is  the  range  of  the  a-particles 
under  consideration.  The  apparatus  works  specially  well  with  polonium, 
owing  to  the  absence  of  /3-radiation  with  this  product.  E.  M. 

81.  Variation  of  p-Radiation  of  Radium.  F.  v.  Lerch.  (Akad.  Wiss. 
Wien,  Ber.  121.  2a.  pp.  87&-891,  May,  1912.)— The  author  concludes  from 
experiments  that  there  is  a  radio-active  product,  designated  RaX,  between 
radium  and  radium  emanation  [see  Abstract  No.  80  (1911)] .  A  quantity  of 
radium  was  subjected  to  various  chemical  and  electrochemical  operations, 
disserved  completely  in  acid,  and  the  solution  sealed  up.  The  /3-ray  activity 
was  then  measured  for  several  months.  For  the  first  40  days  the  /3-radiation 
increased  to  a  practically  constant  value,  due  to  the  growth  of  RaEm, 
but  over  a  period  of  several  months  subsequent  to  this  it  in  some  cases 
increased  slightly  and  in  others  decreased,  according  to  the  various  chemical 
operations  previously  undergone.  These  slow  variations  with  time,  amounting 
in  some  cases  to  over  10%,  appear  too  large  to  be  attributed  to  experimental 
error.  The  author  suggests  that  the  ratio  of  the  radium  to  the  new  subsequent 
product  RaX  has  been  altered  by  the  operations.  When  the  ratio  of  RaX  to 
Ra  exceeds  the  equilibrium  amount  the  /3-radiation  decays  gradually  after  the 
equilibrium  amount  of  emanation  has  been  formed,  and  vice  versa.  £.  M. 

82.  fi-Particles  Reflected  by  Sheets  of  Matter  of  Different  Thicknesses.  W. 
Wilson.  (Roy.  Soc.,  Proc.  Ser.  A.  87.  pp.  100-108,  Aug.  18,  1912.)— The 
author  has  investigated  the  nature  of  the  /3-rays  reflected  from  various  metal 
sheets  when  ^rays  of  UrX  are  incident  on  them.  The  UrX  was  obtained  in 
a  very  pure  form  from  60  kg.  of  uranium  nitrate.  It  is  shown  that  the  radia- 
tion can  be  split  up  into  two  parts :  one  with  a  very  large  coefficient  of  absorp- 
tion, and  the  other  with  an  absorption  coefficient  of  the  same  order  as  that  of 
the  primary  beam  but  decreasing  with  increasing  thickness  of  the  reflector. 
For  very  thick  sheets  the  final  absorption  coefficients  in  Ai  of  the  more 
penetrating  reflected  radiation  are  found  to  be :  Al,  88*7;  Cu,  266;  Pb, 
20^  cm.-^  The  coefficient  of  absorption  of  the  easily  absorbed  part  of 
the  radiation  reflected  by  Al  is  found  to  be  286  cm."^ ;  and  values  of  the  same 
order  are  deduced  for  Cu  and  Pb.  An  expression  is  obtained  for  the  variation 
of  the  amount  of  reflected  radiation  with  thickness  of  reflector.  E.  M. 

83.  Reflection  of  fi-Rays  by  Thin  Metal  Plates.  W.  B.  Huff.  (Phys.  Rev. 
86.  pp.  194-202,  Sept.,  1912.)— The  author  used  the  /3-rays  from  UrX  and 
examined  the  quantity  and  absorption  properties  of  the  j3-rays  scattered  so 
much  as  to  emerge  again  on  the  incident  side  of  various  metal  foils.  It  is 
shown  that  even  the  thinnest  obtainable  metal  foils  reflect  a  measurable 
amount  of  the  incident  /3-radiation,  the  increase  with  thickness  of  foil  being 
at  first  linear.  With  increasing  thickness  of  reflector  the  reflected  radiation 
was  found  to  contain  an  increasing  proportion  of  softer  constituents,  this 
being  regarded  as  evidence  of  loss  of  speed  due  to  passing  through  matter. 

E.  M. 
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84.  Number  of  fi-Pariichs  Emitted  in  the  Transform^Hon,  gf  Radium, 
H.  Q.  J.  Moseiey,  (Roy.  Soc,  Prpc.  Ser.  A.  87.  pp.  280-256,  Sept.  19, 19151) 
— The  recent  researches  of  v.  Baeyer,  Hahn  and  Meitner  [Abstract  No.  819 
(1912)]  have  shown  that  the  /3-radiation  from  a  substance  can  usually  be 
rpsolved  by  a  magnetic  field  into  a  number  of  distinct  groups  of  approxir 
Qiately  homogeneous  rays.  It  has  been  shown  by  Danysz  [Abstract  No.  B2i 
(1912)]  that  more  than  28  such  groups  are  present  in  the  radiation  from  RaB 
and  RaC.  It  is,  therefore,  of  interest  to  know  the  number  of  ^-particles 
emitted  per  disintegrating  atom  emitted  by  these  products.  This  number  was 
determined  by  two  methods.  In  the  first  method  the  particles  were  collected 
in  a  brass  box  thick  enough  to  stop  them  all,  and  their  number  was  deduced 
from  the  negative  charge  gained  by  the  box.  In  the  second  method  measure- 
ment was  niade  of  the  positive  charge  gained  by  the  active  material  (the 
a-particles  being  absorbed)  as  the  result  of  the  loss  of  /3-particles.  The 
number  of  disintegrating  atoms  was  deduced  from  the  a-particle  measure- 
ments of  Rutherford  and  Geiger.  The  results  show  that  each  atom  of  RaB 
and  of  RaC  emits,  on  disintegrating,  probably  one  /3-particle,  although 
measurement  gives  in  either  case  as  the  average  number  1*10.  Each  atom  of 
Ra£  appears  to  emit  less  than  one  /3-particle.  The  absorption  of  the 
^•radiation  from  the  active  deposit  was  studied,  measurements  being  made 
both  of  the  number  of  ^-particles  penetrating  the  absorbing  material  and  of 
the  ionisation  they  produce.  From  these  data  the  ionising  power  of  a 
/3-particle  in  air,  and  its  variation  with  the  absorption  coefficient  of  the 
radiation  have  been  calculated  ;  the  number  of  ions  produced  per  cm.  of 
path  being  found  to  vary  from  82  when  X  =  16  cm.~^  of  Al  to  about  160  when 
X  ss  100  cm^^  With  the  help  of  the  data  obtained  by  Geiger  and  Kovarik 
the  numbers  of  /3-particles  emitted  on  disintegration  by  atoms  of  UrX,  ThD, 
and  AcD  were  estimated  to  be  1,  0*8,  and  1*4  respectively.  The  author 
dpduces  on  certain  assumptions,  that  each  atom  of  RaC  emits,  on  disintegrat- 
ing, two  y-rays.  The  experiments  also  show  that  surfaces  penetrated  by 
^-rays  emit  a  secondary  radiation  very  similar  to  ^-rays.  E.  M. 

85.  Half -value  of  the  Radio-active  Deposit  Collected  in  the  Open  Air.  F.  A, 
Harvey.  (Phys.  Rev.  86.  pp.  120-127,  Aug.,  1912.)— It  is  shown  from 
theoretical  considerations  that  the  half-value  of  a  mixture  of  the  active 
deposits  from  radium  and  thorium  emanations  must  vary  between  very  wide 
limits  (46  mins.  to  several  hours)  if  the  percentage  of  Th  active  deposit  varies 
from  0  per  cent,  to  60-70  per  cent  Moreover  it  is  shown  that  when  atmo- 
spheric conditions  are  favourable,  i»e,  steady  barometer  and  only  slight 
changes  in  the  wind,  very  good  agreement  is  obtained  between  theory  and 
experiment  for  the  mixture  of  active  deposits  collected  on  a  negatively- 
charged  wire  exposed  in  the  open  air.  J.  J.  S. 

86.  Radio-activity  of  Hot  Springs  of  Yosina,  Idu  (Japan).  D.  Isltani. 
(Mathematico- Physical  Soc,  Tokyo,  Proc.  6.  18.  pp.  276-279,  July,  1912.)— 
The  paper  deals  with  experiments  in  continuation  of  those  described  in 
Abstracts  Nos.  708,  1222  (1912).  Two  hot  springs  were  investigated  at 
temperature  47®  C.  The  mean  emanation-content  was  78  x  10-^*  curies  per 
litre  of  water  and  687  X  10""  curies  per  litre  of  evolved  gas  (47°  C).       E.  M. 

87.  Progress  in  Radio-activity  Research,  1908-1912.  O.  Hahn.  (Zeitschr. 
Elektrochem.  18.  pp.  764-787,  Sept.  1, 1912.)— A  useful  general  survey. 
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88.  Measurements  of  Expansion  with  Abbe-Fizeau  Dilatometer.  W.  Bein. 
(Kaiserl.  Normal-Eichungs  Kommission*  Wiss.  Abhandl.  No.  8.  pp.  8-62, 1915^. 
Deutsch.  Phys,  GeseU.,  Verh.  14.  24.  pp.  1097-1114,  Dec.  80, 1912.  Extract.) 
— Describes  an  elaborate  series  of  measurements  of  the  expansion  of  quartz, 
certain  steels,  brass,  bronze,  and  copper  at  temperatures  ranging  from  about 
16**  C.  to  100°  C.  The  formulae  of  Qenoit  and  Scheel  for  the  expansion  of 
quartz  are  verified,  a  very  large  number  of  measurements  giving  close  agree- 
ment with  the  mean  formula  Q/=  Qo(l  +  715*25  x  IQr^t  +  0*808  x  10-^^. 

A.  W. 

89.  Specific  Heats  of  Liquids  at  Constant  Pressure.  S.  Lussana.  (N. 
Cimento,  4.  Sen  6.  pp.  207-282,  Sept,  1912.)— Continuing  his  investigation  of 
the  subject  [Abstract  No.  658  (1909)]  the  author  has  determined  the  specific 
heats  at  constant  pressure  of  mercury,  methyl  alcohol,  acetone,  amyl  alcohol, 
and  ether  at  different  temperatures  and  pressures.  It  is  concluded  that,  in 
general,  the  specific  heat  at  constant  pressure  diminishes  with  increase  of 
pressure,  the  restdts  obtained  being  rather  lower  than  those  calculated  from 
the  isobars,  and  the  diminution  being  approximately  proportional  to  the 
increase  of  pressure.  With  increase  of  temperature,  the  reduction  in  the 
value  of  Cp  with  increase  of  pressure  becomes  less,  in  some  cases  changing 
into  an  increase ;  <>  increases  with  increase  of  temperature  in  the  case  of 
mercury  only.  The  coefficient  of  variation  of  the  specific  heat  with  pressure 
for  different  temperatures,  according  to  the  equation  (co  —  c:^)/ce^=sy,  is  given 
in  the  following  table : — 


Tempera- 
ture. 

7XlO«. 

Tempera- 
ture. 

YXlOi. 

Mercury   

Mercury    

Amyl  alcohol  ... 
Amyl  alcohol  ... 
Methyl  alcohol... 
Methyl  alcohol... 

68-4° 

905 

52*2 

77-4 
11-9 
44-7 

—  1890 
-2581 

—  5189 
+  7288 
-8381 

+  82551 

Acetone... 
Acetone... 

Ether 

Ether 

Ether 

Ether 

12  5° 
42-3 
261 
6-7 
9-4 
46-6 

-14728 

-4665 

-14098 

—  14768 

-  14719 
-12908 

A  modification  of  the  method  of  mixtures  has  been  employed,  and  a  full 
description  of  the  apparatus,  together  with  diagrams,  is  given.        W.  H.  Si. 

90.  The  Melting-point  ofCupric  Oxide.  R.  £.  Slade  and  F.  D.  Farrow. 
(Zeitschr.  Elektrochem.  18.  pp.  817-618,  Sept  15, 1912.)— L.  Wohler  stated  in 
1906  [see  Abstract  No.  146  (1907)]  that  cupric  oxide  heated  at  atmospheric 
pressure  in  a  strong  current  of  oxygen  (Pt  crucible  in  electric  furnace) 
melted  at  1055°  C,  and  that  the  cooling  curve  showed  a  bend  at  1064° ;  he 
did  not  analyse  the  fused  product.  The  authors  repeated  these  experiments, 
also  by  the  method  of  G.  K.  Burgess,  and  found  that  the  melting-point  of  CuO 
varied  between  1096°  and  1150°,  because  decomposition  took  place ;  copper 
itself  gave  in  hydrogen  after  Burgess'  method  the  melting-point  1078^  (instead 
6t  1068^  The  melting-point  of  CuO  seems  to  lie  above  1148° ;  for  it  does 
not  melt  at  that  temperature  under  an  oxygen  pressure  of  2*5  atmos.  bvt 
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begins  to  decompose  then.  It  begins  to  liberate  oxygen,  however,  at  1090^ 
already  when  heated  in  an  oxygen  atmosphere  at  ordinary  pressure;  the 
liquid  contains  more  than  50  per  cent,  of  CutO  and  solidifies  completely  at 
1064^  which  is  Wohler's  point  H.  B. 

91.  Realisation  of  the  Thomson-vau  der  Waals  p-T-v-surface,  J.  Meyer. 
(Zeitschr.  Elektrochem.  18.  pp.  709-710,  Aug.  15,  1912.  Paper  read  l>efore 
the  Deutsche  Bunsen-Gesell.,  Heidelberg,  May,  1912.) — ^The  author  has  deter- 
mined the  temperatures  to  which  different  liquids  can  be  heated  under  a 
pressure  of  ^  =  0  before  vapour  formation  occurs,  with  the  following 
results : — 


Sub>Unce. 

TkmnA. 

T'ooc.. 

Ethyl  ether   

278  + 115° 
278+58 
278+95 
278  + 168 
278  + 155 

278 +  128*^ 
278  +  64 
278  +  97 
278  +  194 
278  + 155 

Methyl  ethyl  ether  

IsoDroDvl  ethane 

Benzene 

Ethvl  alcohol    

Van  der  Waals  has  shown  that  the  value  of  T  is  equal  to  (27/82)T",  where  T" 
is  the  critical  temperature.  The  values  in  the  third  column  of  the  table  have 
been  calculated  from  this  relationship.  The  author  holds  that  the  above 
experimental  material  confirms  the  existence  of  a  minimum  for  the  Thomson- 
van  der  Waals  surface.  It  may  be  mentioned  that  in  the  case  of  water  the 
author  found  that  the  temperature  could  be  raised  to  22QP  without  formation 
of  vapour  occurring,  the  water  being  under  a  pressure  of  ^  ss  0.  A.  P. 


92.  Researches  on  Specific  Heats.  I.  J.  N.  Br6nsted.  (Zeitschr.  Elek- 
trochem. 18.  pp.  714-717,  Aug.  15,  1912.)— The  author  has  determined  the 
specific  heats  of  a  number  of  substances,  the  values  found  being  given  in  the 
following  table  : — 


Substance. 


Tin  (white) 

Tin  (grey)    

Potassium  hydrogen  tartrate 
Potassium  hydrogen  racematc 

Aragonite     

Iceland  spar 

Thallous  picrate  (yellow) 

Thallous  picrate  (red)  

Ammonium  chloride 

Lead  chloride 

Ammonium  lead  chloride 

Silver  chloride    

Mercuric  chloride 

Silver 

Mercury   


Specific  Heat 

Atomic  or  Mole- 
cular Weight 

Atomic  or  Mole- 
cular Heat. 

0-05882 

11906 

6-408 

004962 

11906 

5-908 

0*2814 

11801 

48-50 

0-2848 

118-01 

4414 

0*1899 

10012 

1901 

01887 

10012 

18-89 

0-184 

4821 

57-9 

0-187 

4821 

59-2 

0-8594 

58-50 

19-28 

006565 

278-0 

18-25 

0-0866 

C09-5 

52-78 

008775 

148-85 

12-58 

005019 

285-76 

11-88 

0-05585 

107-89 

5-972 

0-08825 

200-8 

6-660 

The  results  obtained  by  the  author  are  in  harmony  with  the  van't  Hoff* 
Thomson  rule  that  when  a  transition  point  is  present  the  form  stable  at 
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higher  temperatures  has  the  greater  specific  heat ;  t>ut  in  the  case  of  the  two 
forms  of  tin  the  values  are  not  in  harmony  with  the  Richarz  rule  that  the 
substance  with  the  higher  specific  heat  has  the  smaller  specific  gravity.  This 
is  contrary  to  a  result  found  by  Wigand  [Abstract  No.  1081  (1907)].  From 
the  results  obtained  in4he-case  of  the  last  seven  substances  in  the  above  table 
it  is  possible  to  calculate  the  temperature  coefficient  of  the  heats  of  reaction 
in  the  two  cases — 


NH4Cl^^  +  2PbCl,^. 

Agcr,rt.  +  HgClayrt.— 


>NH4Cli2PbCl,^^. 
.AgClc^  +  Hgii,. 


For  the  former  reaction  we  obtain  A  =  2780,  ^A/^  =  +  8*8;  U  =  +  850, 
^iU/irr=  +  8*0.  For  the  latter  reaction,  A=  +  1050,  dAldT=  +  9^0; 
U  =  — 1800,  dVldT  =  — 1*4.  A.  F. 


93.  The  Nitrogen  Thermometer  Scale  from  800^  to  680°.  A.  L.  Day 
and  R.  B.  Sosman.  (Amer.  Journ.  Sci.  88.  pp.  517-588,  June,  1912.  Ann. 
d«  Physik,  88.  4.  pp.  849-869,  July  12,  1912.)— In  the  recent  investigation  of 
the  fundamental  high-temperature  scale  with  the  gas  thermometer  attention 
was  chiefly  directed  to  the  temperature  region  above  1000°.  Determinations 
of  the  lower  temperatures  have  been  made  in  the  Reichsanstalt  [see  Abstracts 
Nos.  2008  (1900),  1979  (1908),  400  (1910)].  The  authors  have  repeated  their 
measurements  with  more  elaborate  precautions  to  secure  a  uniform  tempe- 
rature about  the  bulb — ^the  one  factor  in  the  measurements  about  which  some 
uncertainty  remained.  The  new  gas-thermometer  temperatures  are  coUected 
in  the  following  table,  expressed  in  terms  of  N  expanding  at  constant  volume 
from  an  initial  pressure  of  76  cm.,  and  in  terms  of  the  thermodynamic  scale. 
These  values  replace  the  corresponding  temperatures  published  in  the  authors* 
previous  papers : — 


TempwatitfO. 

Point. 

C<mtt.VoL 
^  B  1  atmo. 

Thenno- 
dynamic 

Notes. 

Benzophenone  (Kahlbaum) 
boiling-point  at  76  cm. 

Cadmium,  melting-point  ... 
^inc  meltins^Doint    .....«...' 

805*85 

820-8 
419-8 

444-40 

629-8 

658-6 

805*9 

820-9 
419-4 

444*55 

630,0 

668-7 

Transferred  by  platin- 
rhodium  and  copper- 
constantan  thermo- 
elements. 

Interpolated. 

Transferred  by  tTwrmo- 
elements. 

Direct. 

Transferred  by  tbenno* 

elements. 
Interpolated. 

Sulphur,   boiling-point   at 

76  cm, 
Antimony      (Kahlb«im)| 

melting-point 
Aluminium,    melting-point 

A  comparative  taU^  is  added  showing  .in  terms  of  the  same  (thermo* 
dynamic)  scale  a.  comparison  of  the  results  with  those  obtained  by  Holborn 
and  Hennmg  in  the  latest  work  published  from  the  Reichsanstalt 
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Comparative  Table.— Thermodynamic  Scale. 


Polat 

Holborn  and  Heaning, 

Day  and  Sosman, 

BenzoDhenone  

805-9 
820-9 
419-4 
444-6i 

Holbom  and  Dair. 

6806 

805*9 

Cadmium ••.•••• 

820-9 

Zinc 

419*5 

Sulphur  ••»••••••••• 

444*5& 

Antimony  

680-0 

J.J.S. 

94.  Spheroidal  State,  C.  "W.  Batdorf.  (Phys.  Rev.  85.  pp.  217-226^ 
Sept.,  1912.)— Measured  by  means  of  a  Pt  and  Pt-Rh  thermo-couple,  the  tem- 
perature of  water  in  the  spheroidal  state  is  found  to  vary  between  97-6°  and 
91*76°  C,  gradually  falling  as  the  globule  of  water  becomes  smaller  from 
evaporation.  Occasionally  the  temperature  remains  fairly  constant  for  a. 
minute  or  more,  with  an  approximate  equilibrium  temperature  of  96' 18°.. 
The  temperature  of  the  plate,  at  which,  as  it  cools,  the  spheroidal  drop- 
touches  it,  varies  with  the  nature  of  the  plate,  depending  on  its  conductivity. 
It  also  varies  with  the  size  of  the  drop,  in  the  case  of  an  iron  plate  being  260°" 
lor  a  drop  of  2  gm,  and  280°  for  a  drop  of  0*5  gm.  The  star  forms  and  other 
figures  produced  by  water,  mercury,  liquid  air,  ether,  etc.,  in  the  spheroidal 
state  have  been  fully  studied,  and  photographs  of  many  of  these  are  reproduced.. 

W.  H.  Si. 

96.  The  Melting  of  Ice.  £.  £.  Somermeier.  <Phys.  Rev.  85.  pp.  126- 
185,  Aug.,  1912.) — It  was  found  that  dry  ice  sticks  and  crystals  inside  a  test- 
tube  which  is  immersed  in  a  mixture  of  ice  and  water,  will  melt  at  the  sam& 
time  that  other  ice  crystals  are  freezing  out  c^  the  mixture  surrounding  the 
tube,  the  crystals  inside  the  tube  and  the  mixture  surrounding  it  both  being; 
at  atmospheric  pressure  and  the  temperature  of  the  room  being  0°C.  or 
below.  The  author  can  offer  no  satisfactory  explanation  of  the  results.. 
Experimental  efforts  to  explain  them  are  negative.  Various  suggested 
possible  explanations  lack  experimental  proof.  J. }.  S» 

96.  The  True  Second  Law  of  Thermodynamics,  J.  T.  Wainwright.. 
(Engineer,  118.  p.  658,  June  21,  and  114.  p.  90,  July  26, 1912.) 

97.  Kirchhojfs  Law,  F.  Richarz.  (Zeitscbr.  wiss.  Phot  11.  pp.  254- 
260,  Aug.,  1912.) — A  theoretical  discussion  and  demonstration  of  Kirchhoff's- 
law.  A.  W. 

98.  Boltzmann  9 roof  cf  Second  Law.  P.  HerteJ  (Oesell.  Wiss. 
Gottingen,  Nachr.,  Math.4>hy5.  iaasse,,5.  pp.  566-579,,  1912.)— Statistical 
treatment  for  the  second  law  of  thermodynamics.  [See  Abstracts  Nos.  81& 
(1911)  and  521  (191^.]  E.  H.  B.. 

99^.  Constant  in  Stefitn-Bdlttmann^^s  Law.  8.  Valeattoer.  {Ann.  d. 
Mysik,  89.  2.  pp.  489-492,  Sept.  24, 191fi.)--Ooneiments  on  previous  work  with 
a  bibUography.    [See  Abstracts  Nos.  1229, 1280,  aad  1281  (191^.]      E.  H.  B. 
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100.  Duration  of  Sound  of  Alloys  as  a  Function  of  Temperature,  F.  Robin. 
<Rev.  de  Metallurgie,  9.  pp.  618-687,  Aug.,  1912.)— The  duration  of  the  sounds 
of  suspended  bars  of  metal  varies  with  temperature,  and  the  nature  of  this 
variation  has  here  been  investigated  and  shown  as  graphs  in  sixteen  figures 
dealing  with  pure  metals,  bronzes,  brasses,  and  German  silvers.  The  pure 
metals  are  of  feeble  sonority,  whereas  certain  alloys  show  a  marked  improve- 
ment due  to  the  introduction  of  a  very  small  quantity  of  some  constituent 
Many  of  the  curves  show  a  decrease  of  duration  of  sound  with  rise  of  tempe- 
rature up  to  about  SOOPC,  and  then  a  sudden  increase  to  about  850°  with  a 
second  falling-ofiF  for  higher  temperatures.  £.  H.  H. 

101.  Time  Needed  for  Perception  of  Pitch,  G.  Leimbach.  (Ann.  d. 
Physik,  89. 1.  pp.  261-264,  Sept.  6,  1912.)— Puts  forward  a  proposed  method, 
by  means  of  telephones,  contacts,  and  a  pendulum,  for  the  determination  of 
the  time  needed  for  the  appreciation  of  the  pitch  of  a  musical  sound.  The 
minimum  time  found  by  O.  Abraham  and  L. }.  Briihl  in  1898  was  0*00068  sec 
for  the  four-times  accented  g,  being  two  of  its  complete  vibrations.    £.  H.  B; 

102.  Sound  Vibration  Curves.  D.  C.  Miller.  (Engineering,  94.  p.  660, 
Oct  12,  1912.  Paper  read  before  the  British  Assoc,  at  Dundee.) — For  photo^ 
graphic  registration  of  sound  vibration  curves  a  horn  is  used  to  take  up  the 
vibrations,  a  diaphragm  of  glass,  0*08  mm.  in  thickness,  and  a  fine  thread  of 
Pt  (or  quartz)  attached  to  the  membrane.  This  thread  was  kept  stretched  by 
a  load  of  5  gm.,and  led  to  a  steel  spindle,  0^1  mm.  diam.  and  a  mirror — ^theae 
two  together  did  not  exceed  2  mgm.  in  mass.  The  apparatus  respcmded 
to  12,000  complete  periods  per  sec.  The  room  in  which  the  experiments 
were  made  was  padded  witii  1^  in.  of  felt.  The  vibration  photographs 
of  a  taning-fork  (266)  were  almost  perfect  sine  curves,  a  stopped  organ-pipe 
gave  a  clear  curve  without  any  overtone,  an  open  pipe  gave  one  overtone* 
The  vibratmg  string  of  a  violin  showed  the  ripples  or  steps  of  the  overtones 
described  by  Helmboltz,  and  vowels  and  words  spoken  produced  very 
peculiar  curves.  The  vioHn  gave  eleven  overtones,  the  clarionet  hundreds 
of  overtones.  When  some  of  these  curves  were  analysed  with  Henrici's 
analyser  lor  Foorier  series,  and  the  curves  then  reproduced  by  a  synthettser, 
it  was  loand  that  the  horn  exaggerated  certain  iitaves  to  four  limes  their 
amplitude  and  reduced  others.  E.  H.  B^ 

103.  Reed  Pipes  with  Conical  Portions.  E.  Hoppe.  (Ann.  d.  Physik,  89.  8. 
pp.  677-002,  Oct  16, 1912.) — Recounts  a  series  of  experiments  Ofi  reed  or]^n- 
pip<es  with  a  conical  poilion  at  the  end.  Four  pipes  were  dealt  with,  three 
having  bdat  reeds  and  one  a  steel  reed.  The  experiments  lead  to  the 
practiGal  conclusion  that  the  pitch  of  the  pipe  may  be  controlled  not  only  b^ 
tbe  tiMing  v^t  which  shortens  the  reed,  but  also  by  the  shading  (6r  contrac-^ 
tion>  of  the  opening.  Further,  the  conical  porti^on  in  general  plays^ot^y  the 
part  of  the  funnel  in  a  megaphone.  So  soon,  however,  as  the  length  of  the 
conicai  part  is  svl&ctent  to  make  its  own  tone  oorrespond  to  any  overtone 
of  the  fottdamental,  then  it  both  increases  the  intensity  and  affects  the 
qvahfy  of  the  pipe.  B*  H.  B. 
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ELECTRICITY   AND   MAGNETISM. 

THEORY,  ELECTROSTATICS,  AND  ATMOSPHERIC  ELECTRICITY. 

104.  Drop  Method  for  Electronic  Charge.  A.  "C.  Lunn.  (Phys.  Rev.  85. 
pp.  227-280,  Sept.,  1912.)— Points  out  a  correction  theoretically  needed 
in  the  above  method  for  determining  the  elementary  charge.  But  the 
numerical  calculation  shows  that  in  Millikan's  determination  this  correction 
would  be  of  the  order  only  one  part  in  ten  thousand,  £.  H.  B. 

106.  Electrified  Particle  in  Magnetic  Field.  R.  Birkeland.  (Archives 
des  Sciences,  84.  pp.  105-110,  Aug.,  1912.) — A  defence  of  a  previous  paper  by 
the  author  against  an  attack  on  it  by  C.  Stormer.  [See  Abstract  No.  896 
(1912).]  E.  H.  B. 

106.  Contact  Difference  of  Potential.  A.  Anderson  and  H.  N.  Morrison. 
(Phil.  Mag.  24.  pp.  802-807,  Aug.,  1912.)— The  contact  p.d.  of  two  metals 
depends  on  the  state  of  the  surface  of  the  metals.  The  effect  of  making  the 
surface  of  a  metal  bright  and  clean  is  to  render  it  more  electro-positive  to 
other  metals,  and  the  magnitude  of  the  effect  is  different  for  different  metals. 
It  was  found  that  the  contact  p.d.  in  volts  relative  to  a  plate  of  uncleaned 
copper  was  in  the  case  of  freshly  cleaned  zinc  0*^6  volt,  and  for  uncleaned 
zinc  0*466  volt.  Similarly  the  number  for  freshly  cleaned  Cu  towards  un- 
cleaned Cu  was  0*060  volt.  The  effect  is  a  surface  effect  and  experiments 
were  made  to  test  the  action  of  ultra-violet  light  on  the  contact  p.d.  when 
copper  and  zinc  were  examined,  the  latter  being  exposed  to  ultra-violet  light. 
It  was  found  that  with  a  powerful  source  of  ultra-violet  light  there  is  a 
decided  electro-negative  increase  which  disappears  slowly  when  the  source 
is  removed.  The  explanation  on  the  electron  theory  of  the  results  obtained 
b  discussed  in  the  paper.  J.  J.  S. 

107.  Residual  Charge  of  Leyden  Jar,  G.  Brentano.  (Phys.  Zeitschr. 
18.  pp.  85^^-858,  Sept.  15,  1912.)— A  Leyden  jar  is  charged  with  electricity 
of  one  sign,  then  disdiarged  and  afterwards  charged  with  electricity  of 
the  opposite  sign»  It  is  then  discharged,  and  its  electrical  behaviour 
observed  by  means  of  an  electrometer.  It  is  found  that  the  first  residual 
ehtirge  reappears  after  the  second,  even  though  the  jar  may  have  been 
charged  in  the  second  case  to  a  higher  potential  than  at  first  Mechanical 
vibration  has  no  effect  on  the  reproduction  of  the  residual  charges.     T.  P.  B. 

108.  Behaviour  of  Ionised  Liquid  Dielectrics  during  the  Passage  of  Electric 
Currents.  H.  J*  van  der  Bijl.  (Ann.  d.  Physik,  89. 1.  pp.  170-912,  Sept.  6, 1912« 
Abstract  of  Dissertation^  Leipzig.)— The  theory  of  electrical  conductivity  in 
deftise  gases  can  be  applied  to  ionised  liquid  dielectrics.  In  |>articular  the 
recombination  of  ions  ta  liquid  dielectrics  proceeds  acoordiag  to  TbooMon^ 
formula,  dnidt  ss  —  ait*.  The  coefficient  of  recombinafition  o£  ioas  in  hexane, 
carbon  tf>trachloride  and  carbon  disulphide  were  determined  independently 
of  the  influence  of  diffusion.  Langevin's  formula  was  verified  experimentatty 
and  used  to  determine  the  sums  of  the  mobilities  of  the  positive  and  negativo 
ions.    Their  diffusion-constants  in  hexane  were  determined  by  a  tk^sa  direot 
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method.  The  charges  of  the  ions  in  hexane  were  determined  and  were 
found  to  be  the  same  for  positive  and  negative  ions  and  in  each  case  to  be 
equal  to  the  charge  of  the  hydrogen  atom  in  electrolysis.  T.  M.  L. 

109.  Diurnal  Variations  of  the  Electric  Waves  occurring  in  Nature  and 
Propagation  of  Electric  Waves  round  the  Bend  of  the  Earth.  W.  H.  Ecdes. 
(Roy.  Soc.,  Proa  Ser.  A.  87.  pp.  79-W,  Aug.  18, 1912.)— Natural  electric  waves 
are  probably  the  result  of  discharges  between  masses  of  electrified  air,  or 
between  such  masses  and  the  earth.  Until  recently  it  was  not  known  wheUier 
the  discharges  at  any  station  were  taking  place  at  distances  of  hundreds  of 
miles  or  thousands  <^  miles,  but  it  is  now  certain  that,  for  England,  the 
distances  are  of  the  order  of  thousands  of  miles.  The  number  of  natural  wave* 
trains  or  "  strays  "  received  varies  from  hour  to  hour,  and  in  England  the  varia- 
tions are  most  pronounced  during  the  summer  months,  principally  on  account 
of  the  frequency  of  local  lightning  storms  during  these  months.  In  the  winter, 
the  number  and  intensity  of  the  strays  are  relatively  regular.  The  author 
gives  typical  24-hour  records,  made  by  the  aid  of  a  telephone.  The  records 
are  made  by  pencil-marks  on  paper  ruled  in  convenient  units  of  time  so  that 
the  height  of  the  mark  represents  the  intensity,  and  the  shape  of  the  mark 
the  duration  and  character,  of  the  sound.  l*hese  records  can  be  made  to  yield 
approximately  accurate  quantitative  results  by  plotting  rough  estimates  of  the 
time  integral  of  the  intensity  of  the  strays.  One  method  of  doing  this  is  to 
count  the  number  of  marks  in  each  2-minutes'  interval,  and  using  these 
numbers  as  ordinates  corresponding  to  the  mid  times.  The  theoretically 
more  perfect  method  is  to  pass  the  detector  currents  through  a  sensitive 
galvanometer  possessing  a  heavy  moving  S3rstem. 

The  author  then  turns  to  a  mathematical  discussion  on  the  ionisation  of 
the  higher  and  rarer  regions  of  the  atmosphere.  H.  H.  H. 

DISCHARGE  AND  OSCILLATIONS. 

110.  Phosphorus-content  of  Phosphorus  Fog  Particles.  K.  Przibram. 
(Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  247-254,  Feb.,  1912.)— The  charge  of  the 
particles  in  a  phosphorus  fog  has  been  found  to  be  6  x  10""  e.s.  unit  [see 
Abstract  No.  1471  (1910)] .  If  this  is  correct,  then  to  account  for  it  we  must 
assume  that  the  density  is  1'4  and  that  the  phosphorus  contained  is  in  the 
form  of  phosphoric  acid  [see  Abstract  No.  788  (1912)].  It  is  now  found  that, 
under  the  given  conditions,  in  a  phosphorus  fog,  with  each  electrostatic  unit 
there  is  on  the  average  1'48  x  10^  gm.  phosphorus.  In  each  cm.'  of  phos- 
phorus air  there  are  in  the  mean  over  1*64  x  10~"  e.s.  units  of  one  sign.  It 
appears  that  both  signs  are  about  equally  represented.  If  the  average  charge 
is  9  X  10-"  e.s.  unit  there  are  1*7  X  lO'  particles  of  one  sign  in  each  cm.'. 
The  phosphorus-content  of  a  particle  is  in  the  mean  1*8  X  10""  gm. 

A.  E.  G. 

111.  Spontaneous  E.M,F,  in  Cells  of  Alkali  Metals,  J.  W.  Woodrow. 
(Phys.  Rev.  85.  pp.  20^-209,  Sept.,  1912.  Electrician,  70.  pp.  282-288, 
Nov.  15,  1912.  Abstract.) — An  investigation  of  the  negative  charge  spon- 
taneously developed  by  the  alkali  metal  in  photo-electric  cells,  leads  to  the 
conclusion  that  positively-charged  particles  are  given  off  by  the  metals  in  a 
high  vacuum,  the  emission  being  sufficient  at  high  temperatures  to  counter- 
balance the  ordinary  photo-electric  effect  in  the  light.  Apparently  only  a 
very  small  proportion  of  the  atoms  in  the  surface  layer  of  the  alkaH^etal  are 
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active,  the  number  increasing  with  the  temperature.  Experiments  have  been 
made  with  caesium,  potassium,  and  an  alloy  of  Na  and  K  in  quantities  pro- 
portional to  their  atomic  weights,  a  max.  potential  of  2'2  volts  being  obtained 
at  about  75°  C,  and  a  minimum  of  0*78  volt  at  26°  C.  At  low  temperatures, 
the  current  i  rises  with  the  temperature  up  to  0°  C,  falling  again  as  the 
temperature  rises  to  80°.  Above  80®  it  increases  with  the  temperature 
according  to  the  equation  i  =  aT^er*i^,  where  a  and  b  are  constants,  and  T 
the  absolute  temperature.  If  an  electrode  of  Al  is  used,  the  surface  of  the 
Na*K  alloy  becomes  coated  with  a  white  film,  even  with  the  best  possible 
vacuum,  unless  the  cell  is  exposed  to  light  while  short*circuited,  but  whether 
this  is  due  to  gases  contained  in  the  Al  electrode  or  to  some  action  between 
the  alkali  vapour  and  this  electrode  has  not  been  determined.  No  film  occurs 
with  a  Pt  electrode.  W.  H.  Si. 

112.  Positive  Rays.  W.  Wien.  (Ann.  d.  Physik,  89.  8.  pp.  619-6U, 
Oct.  16, 1912.)— In  a  former  paper  [see  Abstract  No.  961  (1910)]  results  were 
described  which  show  that  in  oxygen  canal  rays  there  is  a  decrease  in  the 
ratio  of  negative  to  positive  ions  when  the  observation  tube  is  cooled,  and  it 
was  thought  probable  that  this  behaviour  of  the  negative  atom  is  to  be 
attributed  to  the  presence  of  Hg  vapour.  It  was,  however,  not  proved  that 
other  vapours  which  might  have  a  similar  effect  were  not  simultaneously 
removed.  One  object  of  the  present  experiments  is  to  prove,  if  possible, 
a  direct  action  of  the  Hg  vapour.  By  a  special  arrangement  of  the  cooling 
tubes  it  is  shown  that  on  account  of  the  presence  of  Hg  vapour  the  oxygen 
canal  rays  do  contain  an  excess  of  negative  ions.  The  other  problems  con- 
sidered are  :  the  passage  of  oxygen  canal  rays  through  COt,  and  determination 
of  the  mean  free  path  of  the  canal  rays.  The  latter  is  dealt  with  in  sections, 
vis«  Theory  of  the  recharging  phenomena  in  canal  rays.  Experimental 
arrangements  for  measuring  the  free  paths.  Observations.  Control  of  the 
measurements  of  Li  by  the  direct  determination  of  Lj  (Li  being  the  mean  free 
path  of  the  charged  atom,  L9  that  of  the  uncharged).  Comparison  of  the 
number  of  collisions  with  the  quantity  of  light  of  line  H^  emitted  by 
canal  rays.  A.  E.  G, 

113.  Generation  of  Light  in  the  Glow  Discharge  and  Canal  Rays.  L* 
Vegard.  (Ann.  d.  Physik,  89.  1.  pp.  111-169,  Sept.  6,  1912.)— By  Stark's 
discovery  that  the  canal-ray  particles  themselves  emit  light,  a  new  means  of 
studying  light-excitation  is  obtained.  The  Doppler-effect  enables  the  dis- 
placed light  to  be  observed,  and  by  variations  in  the  conditions  of  discharge 
and  collision  the  conditions  of  excitation  can  be  altered  in  a  known  manner. 
The  views  of  various  observers  are  stated,  and  since  there  appear  to  be  no 
satisfactory  results  as  to  the  laws  and  variations  respecting  the  series  spectrum 
of  hydrogen,  the  intensity  distribution  of  that  spectrum  under  different  con- 
ditions of  excitation  is  made  the  principal  object  of  the  present  experiments. 
The  question  is  dealt  with  as  follows  : — Comparison  of  the  intensity  distribu- 
tion of  the  hydrogen  series  spectrum  for  negative  glow  and  canal  rays  with 
the  same  discharge  conditions.  Proof  and  measurement  of  a  possible 
displacement  in  the  distribution  of  the  total  intensity  by  alteration  of  the 
discharge  potential.  Separation  of  the  potential  and  pressure  effects  in  total 
observed  displacement.  Explanation  of  the  pressure  and  potential  effects  by 
analysis  of  the  "  moving  "  and  ''  rest "  intensity.  Dependence  of  the  intensity 
of  the  light  in  the  "  rest "  and  "  moving"  intensity  on  the  velocity  of  the  rays 
and  the  pressure  of  the  gas  into  which  the  rays  enter. 
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It  is  foond  that  the  intensity  distribution  of  *'  rest  '*  intensity  is  invariable 
iKithin  the  limits  of  the  experiments.  The  intensity  distribution  of  the 
''^ moving"  intensity  shows  no  marked  alteration  with  the  potential  so  long 
as  the  pressure  in  the  observation  space  remains  constant.  It  is  also  usiuUly 
different  from  that  of  the  "  rest"  The  ratio  of  "  moving  "  to  "  rest "  intensity 
•of  a  line  changes  greatly  with  the  potential,  the  ratio  always  decreasing  with 
increasing  potential.  It  is  also  altered  by  a  change  of  pressure  in  tiie 
'Observation  space.  The  "  rest "  intensity  becomes  relatively  smaller  as  the 
pressure  is  lowered.  The  intensity  distribution  of  the  "  moving "  spectrum 
:shows  a  very  marked  pressure  effect,  so  that  the  difference  between  the  dis- 
tribution in  the  "moving"  and  "rest"  spectrum  is  decreased  by  a  lowerii^ 
of  the  pressure.  The  intensity  distribution  of  the  "rest"  spectrum  is  identical 
with  that  of  the  negative  glow,  a  fact  which  makes  it  all  the  more  probable 
that  the  excitation  process  is  the  same  in  both  cases.  In  an  appendix  the 
influence  of  the  charged  condition  on  the  properties  of  the  emitted  light 
is  considered.  A.  £.  G. 

114.  Oscillations  in  Poulsen  Arc  CircuiL  K.  Ort.  (Jahrbuch  d.  Drahl- 
losen  Telegraphie,  6.  pp.  119-182,  Sept.,  1912.)— The  author  uses  the  Braun 
tobe  for  the  investigation  of  oscillations  genecrated  by  the  Poulsen  arc.  He 
obtains  Lissajous  figures  on  the  screen  of  the  tube  by  deflecting  the  kathode 
4beam,  in  a  direction  perpendicular  to  that  due  to  the  oscillation  under 
investigation,  by  means  of  a  pure  sine  oscillation  which  is  obtained  from 
a  subsidiary  circuit  of  large  self-induction  and  small  capacity  in  tune  with 
^d  very  loosely  coupled  with  the  arc  circuit.  The  sine  oscillation  deflects 
the  beam  electrostatically.  Curves  of  the  oscillations  deduced  from  the 
£gures  are  given.  They  agree  with  the  observations  of  oth^s  and  with 
theory.  T.  P.  B. 

ELECTRICAL  PROPERTIES  AND  INSTRUMENTS. 

116.  Electric  Conductivity  of  Bismuth-Thallium  Alloys,  A.  E.  Whitford. 
4Phys.  Rev.  85.  pp.  144-147,  Aug.,  1912.) — ^The  investigation  described  was 
undertaken  to  study  further  the  extent  to  which  compounds,  as  determined 
irom  the  melting-point  curve,  influence  the  trend  of  other  physical  properties 
^  alloys.  The  specimens  were  cast  in  glass  tubing  in  an  atmosphere  of 
^rdrogen,  and  care  was  taken  to  ensure  a  homogeneous  mixture  in  the 
preparation  of  the  alloy.  The  results  are  given  in  a  table  showing  the 
electrical  conductivity  of  each  specimen  and  its  method  of  preparation. 
Prom  the  graphical  summary  it  is  seen  (as  was  to  be  expected)  that  a  dis- 
<x>ntinuity  occurs  on  the  conductivity  curve  at  68  per  cent.  Bi,  corresponding 
to  BisTlf,  but  an  ordinary  cusp  is  not  formed  at  this  point.  At  the  other 
K-Tl  compound  (1(H)  %  Bi)  no  discontinuity  was  detected.  The  charac- 
teristics of  this  curve  agree  with  those  of  the  magnetic  susceptibility  curve 
4f  the  Bi-Tl  series.  J.  J.  S. 

•  116.  Variation  of  Electrical  Resistance  of  Oxides  with  Temperature.  A.  A. 
aomerviUe.  (Metallurgical  and  Chem.  Engin.  10.  pp.  422-428,  July,  1912.)— 
Besistance  as  a  function  of  the  temperature  of  various  oxides  was  measured. 
At  ordinary  temperatures  the  oxides  were  as  a  rule  non-conductors.  As  the 
temperature  rises  the  resistance  decreases,  and  at  1000^  C.  most  of  them  may 
be  classed  as  conductors.  The  oxide  in  the  form  of  a  powder  was  placed  in 
a  porcelain  or  quartz  tube  about  1  «m. in  diam.  and  10  cm.  in  length.    Nickel 
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rods  were  made  to  fit  into  the  ends  of  the  tube  a/^ainst  the  ends  of  the  column 
of  oxide  which  was  about  5  cm.  long.  Pressure  was  put  on  the  ends  of  the 
nickel  rods  to  produce  constant  contact  on  the  oxide.  The  oxide  was  heated 
in  its  containing  tube  in  a  tubular  resistance  furnace,  and  temperature  was 
measured  by  a  Pt-resistance  thermometer.  There  is  a  marked  similarity  in 
the  way  in  which  the  resistance  of  the  various  oxides  changes  with  tempera^ 
tnre.  The  materials  used,  with  the  temperature  at  which  each  has  a  resistance 
of  10,000,000  ohms  are  as  f  oUows :— ZnO,  898*^  C. ;  FeiOt,  262° ;  CuO,  290°  (first 
heating) ;  CuO,  896°  (after  once  melted) ;  CutO,  187^  (first  heating).  Cu,0, 
after  first  heating,  measures  90,000  ohms  at  0°C.;  MgO,  646°;  MnOt,  120°. 
The  resistance  in  ohms  of  these  substances  at  1100^  C.  is  as  follows : — MgO^ 
1200 ;  CutO— changed  to  Cu  +  CuO  at  about  800°  C. ;  CusO,  18— (after  first 
heating) ;  CuO,  86  at  1064°  (melting-point) ;  CuO,  1600  (after  once  melted)  ; 
MnOf,  70 ;  ZnO,  72 ;  Fe,Ot,  80 ;  A1,0,,  ?  (infinite).  J.  J.  S. 

.  117.  Effect  of  Temperature  and  Transverse  Magnetisation  on  the  Resistance^ 
of  Graphite.  D.  £.  Roberts.  (Konink.  Akad.  Wetensch.  Amsterdam, 
Proc.  16.  pp.  148-166,  Sept.  8,  1912.) — About  twenty  specimens  of  Ceylon 
graphite  were  investigated,  which  all  gave  variations  of  resistance  of  a  high' 
order  at  ordinary  temperature  (18°).  The  increase  of  resistance  in  a  field  of 
20  kilo^uss  varied  between  800  and  600  %  of  the  resistance  in  zero  field,  no' 
doubt  owing  to  impurities  and  the  difficulty  of  obtaining  specimens  of 
graphite  of  definite  crystalline  structure.  The  isothermal  curves  showing 
effect  of  transverse  magnetisation  can  be  represented  by  the  formula  r 
R'/Ro  S3  R/Ro  +  AH»,  where  Ro  is  resistance  at  0°  for  H  =  0,  R  =  resistance^ 
at  0°  f or  H  s=  0,  R'  s=  resistance  at  0°  in  transverse  field  H,  and  A  and  n  are 
constants.    From  the  above  equation  taking  logarithms — 

log(R'-R)/Ro  =  logA4-nlogH, 

which  can  be  represented  by  a  straight  line,  the  co-ordinates  being 
log  (R'  —  R)Ro  and  log  H.  The  value  of  n  is  the  same  for  6  specimens 
specially  examined.  Experiments  were  made  at  — 179°  OP,  +  18°,  -h  96°^ 
and  +  179°,  the  field  varying  from  0  to  40  kilogauss.  The  increase  oi 
resistance  is  much  greater  at  low  temperatures.  At  the  temperature  of. 
liquid  air  the  increase  is  98(X)  %  for  a  field  of  88*8  kilogauss,  the  increase 
at  18°  being  1260  %.  J.  J.  S. 

118.  Polarisation  EMS.  of  a  Mixture  of  Clay,  Felspar ,  and  Quartz.  A.  A.^ 
Somerville.  (Electrical  World,  60.  pp.  408-406,  Aug.  24, 1912.)~Investiga- 
tions  were  made  of  the  electrical  resistance  and  temperature  coefficient  ol 
oxides  and  rare  earths  in  the  form  of  powders.  It  was  found  that  the  Nemst: 
filament  and  Pt  give  the  largest  thermal  e.mi.  of  any  materials  known.  A 
mixture  of  clay,  felspar,  and  quartz  acts  as  a  sort  of  storage  battery  or  con* 
denser,  and  gives  out  a  current  with  a  definite  e.mJ.  for  some  hours  after  it 
has  been  charged.  The  e.mi.  depends  upon  temperature,  time  of  charging^ 
and  the  voltage  and  electrodes  used.  The  mixtures  used  varied  in  com* 
position ;  the  clay  was  composed  of  equal  parts  of  English  ball  clay  and 
English  china  clay,  and  these  were  mixed  with  powdered  felspar  and  quartz*. 
At  ordinary  temperatures  the  mixtures  were  almost  complete  insulators,  but 
between  400°  and  700^  C.  the  resistance  decreases  rapidly,  and  then  at 
1000°  the  rate  of  change  is  much  less.  The  specimens  were  suspended  in  a 
horizontal  tubular  specially-wound  furnace.    The  temperature  was  measured 
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by  a  resistance  thermometer.  At  about  1000^  C.  it  was  found  that  in  that  arm 
of  the  Wheatstone  bridge  in  which  the  specimen  was  placed  (in  measuring 
the  resistance)  there  was  a  polarisation  e.m.f.  This  was  examined  and  was 
found  to  be  a  function  not  only  of  the  electrolyte  but  also  of  the  electrodes 
as  well,  and  the  rate  of  discharge  depends  on  the  size  of  the  electrodes. 
The  voltage  obtained  is  a  function  of  the  charging  e.m.f.  The  counter-e.m.f . 
is  also  dependent  upon  the  temperature,  and  decreases  as  the  latter  increases. 

J.  J.  S. 

119.  Resistance  between  Metal  and  Crystal  at  Flat  Surfaces  of  Separation. 
F.  Streintz.  (Phys.  Zeitschr.  18.  pp.  678-C77,  July  16,  I912.)--Silver  Utharge 
was  examined  in  small  cylinders  of  4*2  mm.  height  with  diam.  of  flat  surface 
9-8  nmi.  The  dependence  of  the  apparent  resistance  upon  the  current 
strength  and  the  pressure  between  smooth  polished  silver  plates  was 
extraordinarily  great.  Also  with  long-continued  application  this  resistance 
was  in  a  high  degree  dependent  on  the  respectively  applied  current  strengths. 
If  the  transition  resistance,  as  the  author  conjectured,  were  due  to  layers  of 
gas  which  were  held  on  the  surfaces  of  the  crystals,  it  would  appear  not  to  be 
impossible  to  free  the  cr3rstals  from  this.  In  liquid  air  the  conductivity 
rapidly  rises  so  that  over  200^  its  resistance  is  only  a  small  fraction  of  an  ohm. 
Silver  glance  possesses  also  the  peculiarity  that  when  placed  close  to  a  metal 
it  gives  ofiF  sulphur  and  causes  the  formation  of  a  new  sulphide.  Between 
gold  leaves  its  position  is  indicated  after  a  few  days  by  the  tarnishing  of  the 
metal  even  at  ordinary  temperatures.  At  higher  temperatures  a  brown-red 
stain  is  produced  due  to  gold  sulphide.  An  atmosphere  is  formed  close  to 
the  surface  of  the  oystals,  and  the  transition  resistance  seems  to  be  caused 
by  the  layer  of  gas.  This  was  confirmed  by  further  experiments.  Silver 
glance  is  not  singular  in  its  behaviour :  other  similar  crystals  gave  similar 
results.  In  one  case  the  effect  of  heating  the  surface  was  to  reduce  the 
resistance  to  one-tenth  of  its  former  value  by  abolishing  the  layer  of  gas. 
For  this  purpose  electric  ovens  and  sometimes  a  spirit  lamp  were  used. 

M.S. 

.  120.  Relations  between  the  Electric  and  Magnetic  Fields  of  a  System  of  Parallel 
Conductors  of  Infinite  Length.  O.  Colard.  (Assoc.  Ing.  tl  Liege,  Bull.  12* 
pp.  886-889,  July,  1912.)— The  author  assumes  that  the  resistivity  of  the  con* 
dnctors  is  zero.  The  magnetic  force  at  a  point  at  a  distance  r  from  an  infinite 
straight  filament  of  current  of  magnitude  i  is  2i7r.  The  direction  of  the  force 
is  at  right  angles  to  the  radius  r  in  a  plane  at  right  angles  to  the  filament.  If 
the  filament  instead  of  carrying  the  current  i  is  charged  with  q  units  of  elec* 
tridty  per  unit  length,  the  electrig  force  is  2qlr,  the  direction  of  the  force 
being  along  n  The  author  proves  that  if  L  t>e  the  self-inductance,  C  the 
capacity,  etc,  of  the  various  wires  (sLi')/(2^/C)  =  X//«,  where  X  is  the  dielec- 
tric coefficient,  and  pt  the  permeability  of  the  medium.  For  two  parallel 
wires  CLsX^  =  l/f^,  where  v  is  the  velocity  of  light.  A.  R« 

121.  Measurement  of  Mutual  Induction.  F.  Kock.  (Jahrbuch  d. 
Drahtlosen  Telegraphie,  6.  pp.  118-119,  Sept.,  1912.)— The  author  determines 
the  coefficient  of  mutual  induction  between  two  coils  as  follows :— A  condenser 
circoit,  containing  one  coil  and  a  thermo-element,  is  excited  by  undamped 
oscillations  of  low  or  high  frequency.  The  second  coil  is  closed  through  a 
thermo-element,  and  the  effective  current  strengths,  Iilt,  in  the  two  circuits 
are  obtained.     Then  Wt  =:>/(f5+^Lj)/^M,  where  ^=s2irw,  r,  and  U  are 
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respectively  the  alteroating-cuirent  resistance  and  the  self-induction  of  the 
second  coil;  M  is  the  coefficient  of  mutual  induction.  Results  by  this 
method  are  shown  to  agree  well  with  those  obtained  by  other  methods. 

T.  P.  B. 

122.  Dielectric  Hysteresis,  W.M.Thornton.  (Phys.Soc.,Proc.24.pp,801-: 
816  ;  Discussion,  pp.  815-816,  Aug.,  1912.) — ^The  polarisation  in  a  solid  insulator 
in  a  steady  and  uniform  field  of  electric  force  differs  from  other  polarisation, 
mechanical  or  magnetic,  in  the  manner  in  which  the  final  value  is  reached. 
After  the  initial  displacement  at  the  velocity  of  electromagnetic  waves  in  a 
medium  which  occurs  on  starting  the  field  there  is  a  slow  increase  of  polarisation 
maintained  at  a  uniform  rate  for  several  hours,  and  the  fijial  value  at  which 
equilibrium  is  reached  is  independent  of  the  intensity  of  the  external  field 
[see  Abstract  No.  612  (1910)].  The  polarisation  decays*  on  stopping  the 
latter,  at  the  same  rate  as  that  at  which  it  was  established,  and  in  the  end 
entirely  disappears.  The  effect  (common  to  all  dielectrics)  is  an  example  of 
^'elastic  afterworking"  unique  in  range  and  duration.  There  is  a  well- 
marked  period  of  transition  between  the  first  polarisation  and  the  complete 
establishment  of  the  second  stage,  and  in  this  any  d«ctric  hysteresis  loss 
must  arise,  for  in  the  first  stage  the  displacement  is  elastic,  and  in  the  second 
is  unaffected  by  the  external  field.  In  the  paper  the  author  endeavours  by 
the  examination  of  wave-forms  of  alternating  current  in  condensers  bulk  up 
of  flat  sheets  of  dielectric,  to  find  the  range  and  m^^nitude  of  polarisation 
under  simple  harmonic  electric  stress,  at  a  frequency  low  enough  to  retain 
the  features  of  hysteresis  observed  in  steady  fields,  and  high  enough  to  be 
^camined  by  the  oscillograph  in  the  usual  way.  The  effect  is  observed  in 
practice  by  the  accumulation  of  charge  on  the  conductors  of  direct-current 
cables  left  insulated  after  use,  giving  rise  to  voltages  sometimes  greatly  in 
excess  of  the  working  pressure.  It  is  observed  in  high-voltage  alternatiag- 
qurrent  systems  by  heating  of  the  insulation  of  cables  through  the  conductor 
of  which  the  only  current  passing  is  that  required  to  supply  the  dielectric 
polarisation.  The  condensers  used  in  the  experiments  described  were  made 
up  with  flat  sheets  of  dielectric  overlapping  intermediate  sheets  of  tin-foiL 
The  substances  used  were  glass,  ebonite,  india-rubber,  gntta-perdia, 
paraffined  paper,  Empire  cloth,  Empire  paper,  press-spahn,  and  a  paper 
impregnated  witii  a  resin-oil  compound  used  in  the  manufacture  of  high- 
tension  paper-insulated  cables.  The  frequency  was  constant  throughout  at 
86*5  complete  periods  per  second.  From  the  dielectric  hysteresis  loops  the 
nature  of  the  change  of  polarisation  which  gives  rise  to  the  absorption  of 
energy  was  investigated.  Current  and  voltage  wave-forms  were  oscillo* 
graphically  recorded.  Certain  substance^,  like  glass  or  gutta-percha,  were 
found  to  show  a  marked  triple-frequency  harmonic  in  the  current  wave  out 
of  phase  with  the  fundamental.  Most  of  these  have  a  low  power  factor ; 
others,  like  press-spahn,  show  little  distortion,  but  have  a  high  power  factor. 
The  loops  for  the  former  have  straight  parallel  sides  and  a  true  hysteresis 
retardation  as  the  voltage  begins  to  fall  ;  the  latter  have  lens-shaped  loops 
corresponding  to  a  purely  viscous  retardation.  Every  variety  of  transition  is 
observed  between  these  extreme  t3rpes.  The  cause  of  the  former  is  probably 
inter-attraction  between  the  induced  molecular  charges  reaching  a  maximum 
at  the  highest  voltage ;  that  of  the  latter  is  a  resistance  to  their  movement 
through  the  substance  during  the  establishment  of  the  usual  polarisation,  the 
retardation  being  at  a  maximum  when  the  rate  of  change  of  the  voltage  is 
greatest — i,e.  in  passing  through  zero.  The  dielectric  constants  of  substanoea 
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ymih  lenticular  loops  are  more  affected  by  change  of  frequency  than  the 
straight-sided  type,  that  of  press-spahn  changing  from  4*8  at  78  no,  to  6*8  at 
15  ro  per  sec.  Ebonite  and  paraffined  paper  change  by  less  than  1  per  cent, 
during  the  same  range.  For  the  same  substances  change  of  voltage  gradient, 
short  of  breakdown  vdtage,  has  little  or  no  influence  on  dielectric  constant 
at  this  frequency.  Power  factor  appears  to  increase  with  frequency  within 
the  range  determined.  }.  }.  S. 

123.  Recent  Improvements  in  the  String  Electrometer.  C.  W.  Lutz.  (Phys. 
Zeitsclir.  13.  pp.  954-962,  Oct.  15, 1912.)— lUustrated. 

ALTERNATING  CURRENTS  AND  MAGNETISM. 

124.  Action  of  an  Intermittent  Contact  in  an  Alternating-current  Circuit  con- 
iainiiig  Capacity.  A.  Lampa.  (Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  899- 
^40,  May,  1912.) — It  was  found  that  when  a  circuit  containing  a  glow-lamp 
and  a  condenser  in  series  is  connected  to  a  supply  of  alternating  current 
through  a  contact  consisting  of  a  brass  brush  pressing  lightly  on  a  rotating 
copper  disc,  the  efiFective  current  is  greater  than  when  connection  is  through 
a  fixed  contact  The  effect  is  due  to  rapid  make  and  break  at  the  contact, 
arising  from  irregularities  in  the  surface  of  the  disc.  The  mathematical 
theory  of  the  phenomenon  is  investigated  at  some  length.  F.  T.  C. 

126.  Subsequent  Magnetism  of  Iron.  A.  Bernini.  (N.  Cimento,  4.  Ser.  6. 
pp.  188-148,  Aug.,  1912.)— The  paper  is  the  third  of  a  series  and  deals  with 
the  law  according  to  which  the  specimen  attains  its  final  steady  condition  for 
decreasing  magnetisation,  the  former  papers  [Abstracts  Nos.  590, 1114  (1912)] 
having  dealt  with  the  similar  phenomenon  for  increasing  field.  The  same 
equation  containing  two  constants  is  found  to  apply  as  in  the  former  case  ; 
the  constants  are,  however,  not  in  general  the  same,  but  become  so  in  the 
case  in  which  there  is  residual  magnetism.    {Addendum^  Ibid.  p.  256,  Sept.) 

S.  G.  S. 

126.  Measurement  of  Magnetic  Field  Intensity.  W.  Rogowski  and  W. 
Steinhaus.  (Archiv.  f.  Elektrotechnik,  1.  pp.  141-150, 1912.  Communica- 
tion from  the  Physikal.-Techn.  Reichsanstalt.)-— The  magnetic  properties  of  a  - 
material  are  usually  given  by  a  curve  showing  B  as  a  function  of  H.  While 
the  former  quantity  is  easily  measured  by  ballistic  and  other  methods,  the 
latter  is  difficult  to  measure.  To  overcome  this  difficulty  the  authors  propose 
to  use  a  coil  which  they  term  a  magnetic  intensity  meter.  The  flux  in  a 
uniformly-wound  coil  which  has  everywhere  the  same  cross-section  is  propor- 
tional to  the  magnetic  force  between  the  beginning  and  end  of  the  coil,  and 
the  direction  of  this  force  is  along  the  axis  of  the  coil.  Such  a  coil  can  be  used 
as  a  magnetic  intensity  measurer.  The  method  of  experimenting  lies  in  the 
measurement  of  the  closed  Hne  integral  of  magnetic  force.  This  according 
to  theory  should  be  constant  for  all  paths  which  involve  the  same  circulation 
and  should  vanish  if  there  is  no  flow  in  the  enclosed  circuit.  If  iron  is 
brought  into  the  field  it  can  distort  the  magnetic  field,  but  the  line  integral  of 
magnetic  force  should  be  unchanged.  In  the  paper  the  authors  give  an 
account  of  the  practical  application  of  this  principle  to  the  measurement  of  H 
in  yoke  and  other  such  magnetic  tests.  A.  D.  R. 

127.  Effect  of  Quenching  on  the  Magnetic  Properties  of  Metals  and  Compounds. 
K,  Honda.    (Mathematico-Physical  Soc.,  Tokyo,  Proc.  6.  19.  pp.    82-285, 
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Sept.!  1912.)—- The  author  discusses  the  question  as  to  whether  quenching  can 
be  considered  eflFeclive  in  fixing  at  room  temperature  the  properties  of  a 
material  corresponding  to  high  temperatures.  From  tests  on  various  metallic 
elements,  alloys  and  compounds,  he  considers  that  in  general  quenching  is 
ineffective.  The  manganese  steels,  however,  are  an  exception  to  the  general 
rule.  A.  D.  R. 

128.  Hysteresis  of  Iron  under  Electrical  Oscillations.  H.  Fassbender 
and  E.  Hupka.  (Jahrbuch  d.  Drahtlosen  Telegraphic,  6.  pp.  185-146, 
Sept,  1912.  Communication  from  the  Physikal.-Techn.  Rcichsanstalt.) — A 
more  complete  account  of  the  work  dealt  with  in  Abstract  No.  935  (1912). 


RADIOLOGY  AND  ELECTROPHYSIOLOGY. 

129.  Intensity  Distribution  of  Rdntgen  Rays  from  a  Platinum  Antikathode, 
W.  Friedrich.  (Ann.  d.  Physik,  89.  2.  pp.  877-480,  Sept.  24, 1912.  Extract 
of  Dissertation,  Munich.) — ^The  first  researches  dealing  with  the  intensity  dis- 
tribution of  Rontgen  ra3rs  were  undertaken  by  Rontgen  in  1897.  Using  a 
photometer  method  he  compared  the  intensity  of  the  light  on  a  barium 
platinocyanide  screen  placed  in  different  emission  directions  at  equal  dis- 
tances from  the  antikathode.  He  also  exposed  photographic  films  bent  in  a 
semicircle  round  the  Pt  antikathode.  From  his  results  he  came  to  the  con- 
clusion that  the  Rontgen  rays  had  an  approximately  uniform  intensity  distri- 
bution. He  noticed  a  slight  decrease  with  emission  angle  80°,  while  the  main 
alteration  in  intensity  appeared  to  take  place  between  89°  and  90^.  More 
recently  B.  Walter,  who  repeated  Rdntgen's  photographic  experiments,, 
found  that  when  allowance  is  made  for  the  want  of  uniformity  in  the  walls  of 
the  tube,  the  intensity  distribution  is  approximately  uniform.  He  attributes 
the  rapid  decrease  in  intensity  for  angles  greater  than  80°  as  observed  by 
Rontgen,  to  absorption  of  Rdntgen  rays  by  the  antikathode.  In  the  present 
paper  the  dependence  of  the  intensity  on  the  azimuth  is  the  object  of  research^ 
special  consideration  being  given  to  variations  due  to  tube-wall ;  both  photo* 
graphic  and  electrical  methods  being  employed.  In  general  very  similar 
results  are  obtained  by  the  two  methods.  As  a  rule,  the  ionisation  method  is 
employed  for  quanti^tive  measurements.  It  is  found  that  the  intensity  of 
Rontgen  rays  emitted  by  a  Pt  antikathode  (after  passing  through  a  uniform 
thickness  of  2  mm.  tube-wall)  are  dependent  upon  the  azimuth,  i,e.  on  the 
angle  which  the  axis  of  the  pencil  of  kathode  rays  makes  with  the  axis  of  the 
pencil  of  Rontgen  rays  generated  by  them.  The  max.  intensity  does  not  lie 
in  a  direction  at  right  angles  to  that  of  the  propagation  of  the  kathode  rays^ 
but  is  displaced  to  the  side  of  azimuth  less  than  90°.  The  greater  the  hardness 
of  the  rays  the  larger  is  this  displacement.  The  measurement  of  the  intensity 
distribution  by  the  electrical  method  gives  a  mean  difference  between  rays  of 
azimuth  150°  and  those  of  azimuth  80°,  of  20%.  The  hardness  of  the  Rontgen 
rays  is  also  a  function  of  the  azimuth.  It  increases  with  diminishing  azimuttu 
By  photographic  means  it  is  shown  that  a  minimum  of  Rontgen-ray  intensity 
generated  by  a  Pt  antikathode  and  having  passed  through  0*01  mm.  of  Ai 
occurs  at  azimuth  0°.  A.  E.  G» 
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130.  Adsorption  of  Gases  by  Carbon  and  other  Porous  Substances,  W. 
Hempei  and  G.  Vater.  (Zeitschr.  Elcktrochem.  la  pp.  724-727,  Aug.  15, 
1912.  G.  Vater,  Dissertation,  Techn.  Hochschulei  Dresden.) — Experiments 
were  made  with  different  kinds  of  chaicoal,  kieselguhr,  bog  ore,  spongy 
platinum,  bone  a^h,  peaty  earth,  etc.  It  results  that  blood  charcoal  absorbs 
all  gases  (H.  O,  N,  A,  NO,  H,S,  CO,  CO,,  CH4,  C,H,,  CI,  N  H,),  etc.,  much  better, 
at  +  20°,  —  78°,  — 185°  C,  than  cocoa-nut  charcoal ;  gas-analytical  separations 
of  diatomic  gases  are  not  possible  by  these  means,  however.  Much  depends 
upon  the  temperature  at  which  carbonisation  takes  place  ;  the  best  tempera- 
ture for  t>oth  charcoal  and  the  authors'  special  blood  charcoal  is  600°  C.    H.  B. 

Idl.  Connection  between  the  Chemical  Characteristics  of  Radio-elements  and 
the  Series  of  Radio-active  Transformations,  G.  v.  Hevesy.  (Phys.  Zeitschr. 
18.  pp.  672-678,  July  15,  1912.)— RaC  separates  itself  electrolytically  more 
easily  than  RaB,  RaP  more  easily  than  RaE,  and  so  on.  These  facts  lead  to 
the  generalisation  that  radio-active  transformation  always  takes  place  in  such 
a  direction  that  th^  existing  product  is  electrochemically  more  stetble  than  the 
disintegrating  one.  This  is  known  as  the  Lucas-Lerch  law.  To  investigate 
the  correctness  or  otherwise  of  this  law  the  author  examined  the  behaviour  of 
RaA  whose  period  is  of  the  same  order  of  magnitude  as  those  of  RaB  and 
RaC  The  active  deposit  was  obtained  on  a  small  piece  of  Na  metal,  with 
which  also  the  active  deposit  existing  on  the  surface  of  the  latter  very  quickly 
went  into  solution.  The  alkaline  solution  was  neutralised  with  HtS04,  copper 
sulphate  added  and  a  copper  plate  dipped  for  45  sees,  in  the  solution.  A 
■curve  showing  the  result  is  given.  The  active  deposit  was  collected  during 
12*5  mins.  and  the  copper  plate  dipped  in  the  solution  48  mins.  after  the 
interruption  of  the  exposure.  The  simple  relation  which  is  observed  between 
the  chemical  and  other  peculiarities  of  the  radio-elements  is  this,  that  the 
radium  transformation  products  yielding  a-rays :  RaF,  RaC,  and  RaA — are  more 
easily  deposited  than  the  /5-products.  The  examination  of  the  electrochemical 
behaviour  of  RaA— which  sliows  itself  more  stable  than  RaB  but  less  stable 
than  RaC — affords  a  further  decisive  example  that  there  exists  no  thorough 
connection  between  the  electrochemical  behaviour  of  the  radio-elements  add 
the  order  of  succession  of  radio-active  transformations.  J*  J*  S. 

182.  Influerlce  of  Vortex  Motion  on  the  Structure  of  Liquid  Crystals, 
Lehmann.  (Arin.  d,  Physik,  89. 1.  pp.  80-110,  Sept.  5, 1912.)— The  view  is 
adopted  that  iipart  from  the  surface,  where  the  molecular  structure  Is 
rendered  anisotropic  by  friction,  aystalline  fluids  of  small  viscosity  show 
the  same  hydrod3fnamtc  stream-lines  as  ordinary  amorphous  fluids.  The 
oiolecalaf  structure  is  not  affected  by  flow  if  the  orientation  of  the  molecules 
is  maintained  by  contact  with  solid  substances  or  strong  magnetic  flelds. 

T.  M.  L. 

138.  OptiedlJitpestigation  of  Crystallised  Nitrogen,  Argon,  and  Methane, 
W.  VHahk.  (Roy.  Soc,  Proc  Ser.  A.  87.  pp.  871-880,  Oct.  2,  1912.)— Ilie 
substances  were  crystaUised  and  eisamined  in  a  quartz  glass  vessel,  holding  a 
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very  thin  layer  (0*05  mm.)  of  substance  between  polished  glass  plates.  It  was 
fomid  that  nitrogen,  argon,  and  methane  crystallise  in  the  cubic  system* 
Ethyl  ether  is  rhombic ;  ethyl  alcohol,  acetone,  methyl  alcohol  and  carbon 
disulphide  are  monoclinic  or  triclinic  Methyl  alcohol  occurs  in  two  poly- 
morphic forms,  changing  reversibly  into  each  other,  T«  M.  L. 

134.  Crystallisation  of  Cold-worked  Metals  effected  by  Annealing,  F* 
Robin.  (Comptes  Rendus,  155.  pp.  585-587,  Sept.  28,  1912.)— The  author 
has  annealed  thin  (0*5  mm.  thick)  cold-rolled  plates  of  various  metals  at 
various  temperatures  and  has  observed  the  crystal  growths.  The  results 
indicate  that  the  growth  does  not  increase  in  proportion  to  the  temperature 
if  the  time  of  heating  is  kept  constant,  and  it  appears  that  for  pure  metals  and 
solutions  the  largest  grains  are  not  always  obtained  at  the  highest  tempera- 
ture, nor  the  smallest  at  the  lowest  temperatures  of  heating.  Generally 
speaking,  impurities  reduce  the  scale  of  the  grain-size  without  sensibly 
alFecting  the  temperature  at  which  annealing  begins.  The  degree  of 
reduction  vanes  considerably  with  the  nature  of  the  impurity.  Aluminium 
and  magnesium  have  the  greatest  effect  on  tin,  lead  and  zinc.    F.  C.  A.  H.  L. 

136.  Relations  between  the  Macrostructure  and  CrystalUsaHon  of  Steel, 
N.  T.  Belaiew.  (Soc.  Metallurg.  russe,  Journ.  L  pp.  21-68, 1910.  Rev.  de 
Metallurgie,  9.  pp.  647-680,  Sept^  1912.  Paper  read  before  the  Congres  des 
Mines,  de  la  Metallurgie,  et  des  Constructions  mecauiques,  Ekaterinoslaw, 
Sept.  1, 1910.) — From  a  long  series  of  observations  of  the  macrostructure  of 
both  ordinary  and  alloy  steels  and  an  examination  of  the  developed  crystals 
often  found  in  the  pipes  and  cavities  in  ingots,  the  author  condudes  that 
cast  steel  is  composed,  both  externally  and  internally,  of  crystals  similar  to 
those  developed  in  pipes  and  cavities.  The  size,  shape,  and  distribution 
of  the  crjTstals  depend  upon  the  mass,  section,  and  composition  of  the  ingot 
and  also  upon  the  process  of  cooling,  eta  These  crystals  are  produced 
during  the  period  of  solidification  and  their  formation  is  revealed  by  the 
macrostructure  which  is  a  result  of  irregularities  in  composition  and  is 
typical  for  all  classes  of  steel.  Generally  speaking,  the  macrostructure 
cannot  be  modified  at  the  temperatures  attained  in  the  course  of  ordinary 
thermal  or  mechanical  operations,  so  that  it  really  represents  the  stable 
structure  of  the  steel.  Cold  mechanical  work  only  produces  def  orination  of 
the  crystals,  while  hot  treatment  only  provinces  local  changes  in  each  of 
the  particles  constituting  the  macrostructure.  Consequently  the  difference 
between  the  three  types  of  steel  is  :  (1)  cast  stee)  is  made  up  o{  crystals  of 
various  shapes  and  sizes  arranged  haphazard,  (2)  mechanically  worked  steel 
consists  of  the  same  crystals  more  or  i^ss  displaced  ^ccorcling  to  ihe  nature 
and  degree  of  working,,  and  (S)  thermally  worked  steel  is  always  made  Hp  of 
the  same  primitive  crystals  either  in  their  natural  or  deformed  state,  but  the 
constituent  parts  of  the  crystals  have  been  altered  as  a  result  of  equilibrium 
changes  determined  by  the  temperature  and  other  conditions  of  th^  thermal 
treatment.  F.  C.  A.  H.  L. 

136.  Exothermic  Steel,  VT.  O.  Amsler.  (Metallurgical  and  Chem. 
Bngin.  10.  pp.  559-562,  Sept,  1912.)— This  steel  is  produced  by  an 
exothermic  reaction  accordii^  to  the  equation  FeiOs  +  SKAlcSijOs  +  2AltO 
(OH)4  -«.  CaO  =  2Fe  H-  4Al,0a,  ^Oi,  .%KOH,  CaO  +  8H.0,  Which  takes 
place  when  iron  oxide,  felspar,  bauxite  and  lime  are  heatad  together.    Excess 
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iron  oxide  and  the  corresponding  amount  of  charcoal  are  added  to  keep 
down  the  temperature,  which  may  rise  very  high.  The  reaction  is  carried 
out  in  a  stack  furnace  heated  by  an  oil  burner  and  the  products  of  combustion 
are  drawn  off  at  the  top  by  means  of  an  exhauster  and  passed  through  a 
scmbber.  Carbon  is  added  in  an  open4iearth  furnace  and  the  resulting 
metal  is  unusually  quiet,  giving  an  ingot  free  from  pipe  and  segregation. 
Tests  on  1-16  per  cent,  carbon  steel  made  in  this  way  showed  that  a  1-in. 
octagon  bar  would>  bend  double  without  a  sign  of  fracture.  It  is  claimed  that 
the  steel  gives  from  two  to  five  times  the  service  of  the  best  nickel  steel 
forgings.  F.  C.  A.  H.  L. 

137.  Cryoscopy  in  Sodium  Sulphate  Decahydraie  as  Solvent.  A.  Boutarlc 
and  C.  Leenhardt.  (Comptes  Rendus,  155.  pp.  825-826,  Oct.  28,  1912.}— 
The  ''molecular  depression  "  produced  by  nrea  in  sodium  sulphate  was  found 
to  be  82*06.  The  value  calculated  from  the  latent  heat  by  van't  Hoff's 
formula  was  found  to  be  82-08.  T.  M.  L. 

Id8.  Investigation  of  Chemical  Reactions  taking  place  at  Kathode  and  Anode 
during  Electrolysis  of  Simple  Salt  Solutions.  J.  H.  Paterson.  (Univ.  of 
Durham  Phil.  Soc,  Proc.  4.  pp.  187-220,  1911-1912.)--The  author  has 
devised  a  special  microscopic  cell  by  means  of  which  the  kathode  reactions 
of  the  metals  Co,  Ni,  Fe,  Zn,  Cd,  Mn,  Pb,  and  Sn  have  been  investigated. 
A  number  of  experiments  were  also  carried  out  on  a  larger  scale.  The 
experiments  with  the  microscope  cell  have  shown  that  it  is  possible  to  obtain 
from  a  number  of  these  metals  (Co,  Ni,  Fe,  Zn,  Cd,  Mn,  and  doubtfully  Pb) 
either  the  pure  metal  or  the  hydroxide  deposited  on  the  kathode.  Observa- 
tions on  the  conditions  of  concentration  and  current  density  necessary  to 
produce  these  substances  show  that  as  we  proceed  along  the  list  of  metals 
in  the  order  written,  the  dilution  necessary  to  produce  the  hydrate  increases 
and  the  limit  of  current  strength  decreases.  The  hydroxide  of  the  metal  is 
not  produced  as  a  secondary  reaction  of  the  metal  deposited  on  the  kathode, 
but  is  formed  as  a  precipitate  from  the  electrolyte  in  the  kathode  area.  The 
formation  of  the  metal  or  hydroxide  according  to  the  varying  conditions  can 
readily  be  explained  by  the  application  of  Nemst's  theory  of  potential  and 
over-vohage.  In  view  of  the  fact  that  the  hydroxides  of  nearly  all  the  metals 
above  hydrogen  in  the  potential  series  can  be  found  at  the  kathode,  it  is 
probable  that  the  spongy  metallic  deposits  produced  by  the  use  of  too  high 
current  densities  contain  the  hydroxides  of  the  metals  as  impurities,  if  they 
contain  any  impurities  at  all.  With  respect  to  anode  reactions,  the  chemical 
conditions  under  which  precipitates  are  obtained  Vary  considerably.  With 
Ni  and  Co,  for  example,  anode  precipitates  are  not  produced  under  any  con- 
(Stions  when  simple  salts  are  used,  but  are  produced  readily  enough  when 
sufficient  aihmonium  sulphate  or  nitrate  is  added  to  produce  the  double  salt, 
and  disappear  again  on  adding  excess  of  the  salt  or  of  ammonia.  With  Ag 
and  Pb,  on  the  other  hand,  precipitates  are  produced  on  the  electrolysis  of 
the  simple  nitrates,  and  with  manganese  on  the  electrolysis  of  any  of  i1^  salts. 
All  the  metals  which  produce  anode  deposits  are  metals  having  valencies  of 
two  or  more  orders  of  magnitude.  T.  S.  P. 

139.  Rapid  Electro-analysis  under  diminished  Pressure,  F.  Fischer  and 
E.  Stecher.  (Zeitschr.  Elektrochem.  18.  pp.  809-816,  Sept.  15, 1912.)— The 
method  already  described  [see  Abstract  No.  118  (1912)]  has  been  further 
tested  in  the  estimation  of  single  metals,  as  also  in  separatiQn3*    Zinc,  like 
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copper,  can  only  be  rapidly  estimated  under  diminished  pressure  when  the 
temperature  is  high.  The  method  is  suitable  for  the  estimation  of  Ni,  bvt 
not  particularly  so  for  the  estimation  of  lead  as  dioxide.  Good  results  were 
obtained  in  the  estimation  of  Cu  in  brass,  the  separation  of  Cu  and  Ni,  and 
the  separation  of  Ag  and  Cu.  In  the  latter  case  neutral  or  acidified  solutions 
of  the  sulphates  were  used,  and  Brunck's  method  of  using  an  Edison  accumu- 
lator was  adopted.  The  advantage  of  the  use  of  diminished  pressure  is  shown 
by  the  fact  that  0*1  gm.  of  silver  can  be  deposited  in  US  minutes,  whereas 
Brunck's  method  requires  about  an  hour  to  do  this,  and  the  complete  deter- 
mination of  Ag  and  Cu  occupies  only  three-quarters  of  an  hour.  A  special 
arrangement  for  washing  a  deposit  vdthout  interrupting  the  current  is 
described.  T.  S.  P. 

140.  Influence  of  Colloids  on  the  Electrolytic  Deposition  of  Lead.  H. 
Freundlich  and  J.  Fischer.  (Zeitschr.  Elektrochem.  la  pp.  885-891, 
Oct  16, 1912.)— From  various  theoretical  considerations  the  authors  come  to 
the  conclusion  that  the  formation  of  an  electrol3rtic  deposit  depends  ultimately 

(1)  on  the  number  of  crystal  nuclei  formed  from  the  discharged  metal  atoms ; 

(2)  on  the  velocity  of  crystallisation  of  the  metal  on  the  surface  of  the 
electrode.  If  (1)  is  small  in  comparison  with  (2)  the  crystal  nuclei  will  grow 
quickly  to  large  crystals,  the  discharged  metal  atoms  being  used  up  in  this 
way  without  having]the  opportunity  of  forming  new  nuclei ;  the  deposit  will 
consequently  be  coarse  and  crystalline.  On  the  other  hand,  if  (1)  is  large  in 
comparison  with  (2),  supersaturation  occurs  with  respect  to  the  discharged 
metal  atoms,  so  that  fresh  nuclei  will  continually  be  formed  and  consequently 
a  larger  number  of  small  crystals,  giving  a  compact  deposit  Marc  has 
shown  that  colloids  have  a  very  considerable  effect  in  diminishing  the  velocity 
of  crystallisation,  which  is  in  favour  of  the  above  theory.  For  a  number  of 
colloids  (gelatine,  agar-agar,  casein,  traganth,  and  dextrine)  the  authors  have 
determined  the  minimum  quantity  necessary  to  give  a  good  deposit  of  lead, 
under  given  conditions  of  current  density  and  time,  from  solutions  of  the 
perchlorate  and  silicofluoride,  and  also  the  protective  action  of  such  colloidal 
solutions  on  a  gold  hydrosoL  The  two  things  are  not  exactly  parallel,  but  the 
results  of  the  experiments  allow  of  the  interpretation  that  the  colloids  are 
absorbed  by  the  metal,  thus  reducing  the  velocity  of  cr}rstallisation  and 
favouring  a  compact  deposit.  Further  evidence  in  support  of  the  assumption 
that  the  velocity  of  crystallisation  is  the  deciding  factor  is  found  in  the  fact 
that  gelatine  has  a  similar  influence  on  the  nature  of  the  deposit  of  lead 
obtained  by  immersing  zinc  in  solutions  of  the  lead  perchlorate  and  silico- 
fluoride to  what  it  has  on  the  electrolytic  deposit  T.  S«  P. 

141.  Dependence  of  Crystal  Form  on  Tetnperaiure,  Q.  Tammann. 
(Gesell.  Wiss.  Gottingen,  Nachr.,  Math.-Phys.  Klassc,  6.  pp.  667-565, 
1912.) — Deals  with  about  twenty  inorganic  compounds.  E.  H,  B. 
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142.  BesseTs  Measuring  Apparatus,  P.  Thomas.  (Kaiserl.  Normal- 
Eichangs  Kommission,  Wiss.  Abhandl.  No.  8.  pp.  1 18-148, 1912.) — Research 
during  the  years  1908, 1909,  and  1910  with  Bessel's  apparatus  has  led  to  the 
following  results :— (1)  The  readings  of  the  metal  thermometer  do  not  bear 
unique  relations  with  the  observed  temperatures,  as  has  usually  been  supposed 
up  to  the  present,  but  are  dependent  also  on  previous  temperature  variations. 
(2)  The  measurements  carried  out  in  1880  with  Bessel's  apparatus  gave 
results  somewhat  too  large  in  consequence  of  the  effect  of  thermal  after- 
action. (8)  Several  variations  of  length  of  the  different  rods  used  were 
noted  between  1908  and  1910,  contractions  being  observed  of  from' 001 
to  OW  mm.  A.  W. 

143.  Large  Comparator,  W.  Kdsters.  (Kaiserl.  Normal- Eichungs 
Kommission,  Wiss.  Abhandl.  No.  8.  pp.  87-109,  1912,)— Describes  at  length, 
with  numerous  illustrations,  the  construction  and  use  of  the  large  comparator 
used  by  the  above  Commission.  A.  W. 

144.  A  Standard  Measuring  Machine,  P.  E.  Shaw.  (Roy.  Soc,  Proc. 
Ser.  A.  87.  pp.  886-890,  Oct.  81,  1912.)— Gives  an  outline  of  the  scope  of 
an  improved  type  of  machine  constructed  by  the  author  on  the  principle  of 
electric  touch  [Abstract  No.  1116  (1906)]  and  now  installed  at  the  National 
Physical  Laboratory.    Details  and  tables  of  results  are  to  be  given  later. 

L.  H.  W. 

145.  Ruler  for  Drawing  Curves,  Berkeley.  (Phil.  Mag.  24.  pp.  664-668, 
Oct.,  1912.) — Describes  an  adjustable  form  of  steel  ruler,  which  may  be  bent 
so  as  to  pass  through  a  number  of  points.  Two  metal  T-squares  each  carry 
two  slotted  pegs,  one  on  either  arm  of  the  head,  and  these  pegs  can  be 
placed  at  any  point  along  their  respective  arms.  Through  the  slots  in  these 
pegs  passes  a  long  flexible  steel  ruler,  which,  in  the  apparatus  described,  was 
1'6  m.  long,  6*7  cm.  wide,  and  2'4  mm.  thick.  The  long  arms  of  the  T-squares 
each  cairy  a  projecting  peg,  adjustable  in  position  along  the  arm,  and  round 
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these  pegs  a  cord  passes,  provided  with  an  arrangement  for  shortening 
or  lengthening  as  desired.  By  varying  the  relative  positions  of  the  various 
pegs  and  by  altering  the  tension  on  the  cord,  the  ruler  can,  within  fairly  wide 
limits,  be  made  practically  to  coincide  with  any  simple  curve.  If  the  curva- 
ture change  sign  the  ruler  cannot  in  general  be  made  to  follow  the  curve ; 
but  if  the  inflection  be  near  the  end  of  the  curve,  adjustment  is  possible  if  on 
the  long  arm  of  one  of  the  squares  the  peg  carrying  the  cord  is  brought  near 
the  head,  while  at  the  same  time  that  on  the  other  square  is  some  distance 
from  the  head,  so  that  the  line  joining  these  pegs  passes  between  the  two 
pegs  on  the  head  of  the  first  T-square.  A.  W. 

146.  Length  Standard  and  Thermal  Expansion  of  Copper.  G.  F.  K. 
Langbein.  (Kaiserl.  Normal-Eichungs  Kommission,  Wiss.  Abhandl.  No.  8. 
pp.  161-167,  1912.) — Describes  the  elaborate  series  of  tests  of  the  principal 
length  standard  of  the  Commis»on,  and  the  determination  of  the  thermal 
expansion.  A.  W. 

147.  Elastic  Peculiarities  of  Platinum-Iridium  Wires,  L.P.  Sieg.  (Phys. 
Rev.  86.  pp.  847-868,  Nov.,  1912.)— Further  investigation  of  the  elastic  pro- 
perties of  Pt-Ir  wires  shows  that  in  spite  of  a  peculiar  variation  of  period 
with  amplitude  and  of  an  enormous  change  in  the  decrement  of  these  wires 
as  they  die  down  in  their  vibrations,  they  obey  Hooke's  law  both  statically 
and  kinetically,  and  their  torsional  vibration  is  practically  angular  harmonic. 
The  elastic  properties  vary  with  the  period  of  vibration,  and  are  profoundly 
modified  by  long-continued  rest  under  load,  and  by  drawing  the  wires.  It  is 
concluded  that  these  phenomena  are  related  to  tiie  crystalline  structure  of 
the  alloys,  which  appears  to  be  exceptionally  sensitive  to  such  treatment  as 
annealing  and  drawing.    [See  also  Abstract  No.  10  (1911).]  W.  H.  Si. 

148.  Elastic  Strength  of  Flat  Plates.  W.  J.  Crawford.  (Roy.  Soc. 
Edinburgh,  Proc.  82.  pp.  848-889,  1911-1912.)— Owing  to  the  abstruse 
mathematics  involved  in  the  general  case  of  a  thin  isotropic  plate,  exact 
elastic  equations  have  been  obtained  only  for  circular  and  elliptical  plates. 
Grashof  has,  however,  obtained  approximate  relations  for  square  and  rect- 
angular plates.  In  the  present  work,  planished  steel  plates  were  clamped 
between  duplicate  forming-blocks  of  the  desired  shape  and  subjected  to  oil 
pressure.  The  condition  was  thus  obtained  of  a  uniformly  loaded  plate 
clamped  at  the  edges.  Deflections  were  read  by  a  micrometer  screw-gauge 
with  reference  to  a  bar  fixed  relative  to  the  base  of  the  apparatus.  A  Starret 
dial  test  indicator  and  an  optical  indicator  were  also  used,  but  the  micro- 
meter was  found  to  be  the  most  convenient  and  accurate.  A  zero  error  was 
evident  in  all  cases,  being  due  to  small  initial  irregularities  in  the  plates  and 
to  minute  yielding  at  the  fixed  edges.  A  typical  pressure-deflection  curve 
consists  of  an  initial  curved  portion,  showing  instability  in  the  plate,  followed 
by  the  straight  elastic  line,  from  which  the  theory  is  tested.  Finally,  at  a 
load  of  from  2  to  6  times  that  which  causes  the  first  permanent  set,  the  line 
again  curves,  showing  increased  resistance  to  bending  as  the  plate  assumes 
an  arched  form.  It  was  concluded  that  measurement  of  central  no-load 
deflections  after  application  of  pressure  gives  a  most  delicate  indication  of 
the  exact  pressure  for  initial  failure,  no  matter  where  it  occurs  ;  for  the  plate 
is  in  the  position  of  an  encastr6  beam,  so  that  yielding  at  the  ends  or  any 
other  part  produces  a  maximum  set  at  the  centre.  The  results  obtained  for 
circular  plates  confirm  very  closely  the  value /f=(2/8)(f'//^,  where  /*ss  max* 
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elastic  stress  on  theory  of  max.  principal  strain,  r  and  /  are  radius  and 
thickness  of  plate,  ^  :=  pressure  in  lbs.  per  sq.  in.  for  initial  permanent  set. 
This  formula  assumes  a  value  of  8  for  Poisson's  ratio  and  has  to  be  corrected 
for  the  experimental  value,  8*19,  for  the  material  tested.  The  results  show 
clearly  that  the  mathematical  analysis  is  correct  and  that  the  max.  principal 
strain  is  the  criterion  of  failure.  It  is  difficult  to  detect  the  pressure  for 
initial  failure  in  square  and  rectangular  plates  since  all  the  circumferential 
fibres  do  not  fail  simultaneously,  as  with  the  circle.  The  central  deflection 
readings  confirm  Grashof's  formula  for  a  square  plate  v  =  (l/64X^6VE/i).  A 
graphic  analysis  of  curvature  is  made  for  the  square  and  rectangular  plates 
by  plotting  deflections,  y\  against  distances,  x\  along  the  diameters  and 
several  lines  lying  between,  for  a  steady  pressure.  By  differentiating  twice 
graphically  the  stress  f\  =  (//2)E .  (Pyjd:^  can  be  mapped  over  the  plate. 
Grashof  gives  a  value  /» =  (26*/^*  +  f>*)(a'lfl)p  as  equivalent  to  the  greatest 
stress  at  the  ends  of  a  long  diam.  2a]  with  a  symmetrical  form  for  the 
short  diam.  2ft.  In  nearly  every  case  the  experimental  value  (//2)E .  <Pyl(h^  is 
greater  than  Grashof's,  a  suggested  safe  factor  for  design  being  1*25.  Ribs 
for  stiffening  should  be  placed  parallel  to  the  edges,  not  diagonally,  and 
should  be  stouter  at  the  ends  than  at  the  centre.  C.  G.  Knott.  (Ibid.  82. 
pp.  890-892,  1911-1912.)  Crawford's  results  are  in  good  agreement  with 
Ritz's  solution  for  the  deflection  of  any  point  in  a  clamped  rectangular  plate 
under  uniform  pressure,  the  figures  being  carried  to  a  third  approximation. 

E.  J.  S. 

149.  The  Circular  Diagram  of  Stress  and  its  Application  to  the  Theory  of 
Internal  Friction,  O.  H.  Basquin.  (West.  Soc.  Engin.,  Journ.  17.  pp.  815- 
847  ;  Discussion,  pp.  847-849,  Nov.,  1912.)— In  the  first  part  of  the  paper  the 
general  case  of  the  stress  at  a  point  in  a  homogeneous  body  is  investigated 
following  the  lines  of  Mohr's  classic  work.  In  most  discussions  of  the  two- 
dimensional  case,  when  the  ellipsoid  of  stress  degenerates  into  an  ellipse,  it  is 
assumed  that  one  principal  stress  is  zero.  The  author  points  out  that  this  is 
unnecessary  if  stresses  only,  without  their  attendant  strains,  are  considered, 
for  one  principal  stress  has  no  effect  on  planes  parallel  to  its  own  direction. 
For  this  case  if  p,  and  py  are  principal  stresses  at  a  point  in  a  plane  inclined  at 
an  angle  0  to  Py,p  and  q  being  the  nominal  and  shear  stresses  at  the  point, 
then— 

^  =  (/►>  +  P,)I2  +  {py  -  ^)/2 .  cos  29 
and— 

q:={p^^p,)l2.sm29. 

This  is  shown  graphically  by  setting  out  px  and  p,  along  the  axis  of  abscissae 
and  describing  a  circle  on  p^  —  p,  as  diam.  The  co-ordinates  of  the  end  of  a 
chord  drawn  from  the  end  of  px  at  angle  0  to  the  axis  arc  respectively  the 
normal  and  shear  stresses  on  the  plane  0,  The  circle  diagrams  for  a  number 
of  problems  are  described.  If  a  point  be  taken  on  the  axis  of  ordinates  at 
height  A4  =  thc  pure  shear  strength  of  the  material  and  a  line  be  drawn 
through  this  point  inclined  at  the  angle  of  internal  friction,  ^,  then  the 
ordinate  q  corresponding  to  any  abscissa  ^  is  ^4  +  ^  tan  ^.  This  is  the  value 
assumed  by  Navier  to  be  given  to  the  shear  strength  under  a  normal  stress  p 
by  the  influence  of  internal  friction,  and  the  line  described  is  called  the 
line  of  slip.  The  circle  diagram  corresponding  to  any  set  of  stresses  which 
causes  failure  must  be  tangent  to  the  line  of  slip.  The  increase  of  com- 
pressive strength  due  to  friction  is  confirmed  in  practice  for  brittle  materials, 
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If  the  theory  holds  for  ductile  materials  the  compressive  yield  should  be 
70  %  more  than  the  tensile  but  this  is  not  confirmed.  The  discrepancy  is 
attributed  to  unavoidable  eccentricity  of  load.  The  case  of  combined 
stresses  is  discussed,  and  compared  with  Robertson  and  Cook's  results  for 
thick  cylinders  under  pressure.  The  internal  friction  theory  agrees  closely 
with  the  experimental  data.  Rankine's  theory  of  earth  pressure  is  discussed 
graphically.  An  experiment  is  described  in  which  sand  in  a  horizontal 
cylinder  is  compressed  by  a  ram  till  the  lateral  stress  due  to  the  principal 
stress  applied  just  raises  a  weight  closing  a  hole  in  the  cylinder.  By  varying 
the  weight  a  number  of  circle  diagrams  are  obtained  for  the  pairs  of  principal 
stresses  which  are  all  approximately  tangential  to  the  line  of  slip  at  an  angle 
equal  to  that  of  repose  of  the  sand  if  it  is  of  great  depth.  The  circle 
diagram  illustrates  the  fact  that,  for  small  depths,  the  angle  of  repose  becomes 
greater  than  the  friction  angle  owing  to  cohesion.  Finally  the  case  of  a  pile 
is  considered,  and  it  is  shown  that  in  order  to  obtain  the  largest  value  for  the 
minimum  load,  a  tapered  pile  should  be  driven  with  its  large  end  downward. 

E.  J.  S. 

160.  Hardness,  Hanriot.  (Comptes  Rendus,  166.  pp.  718-716,  Oct.  14, 
1012.)— In  the  Brinell  hardness  test,  the  use  of  small  balls  under  low  loads 
gives  lower  values  than  the  use  of  larger  balls  under  correspondingly  greater 
loads.  The  results  of  a  number  of  tests  on  various  metals  and  alloys  indicate 
that  this  is  due  to  the  increased  hardening  effect  of  the  larger  ball  and  high 
load.  As  a  result  the  hardnesses  of  annealed  metals  are  always  found  too 
high.  Another  source  of  error  lies  in  the  fact  that  owing  to  the  elasticity  of 
the  metal,  the  impression  becomes  smaller  when  the  pressure  is  removed. 

F.  C.  A.  H.  L. 

161.  Mechanical  Hardening.  Hanriot.  (Comptes  Rendus,  165.  pp.  828- 
831,  Oct.  28, 1912.)— Cold  working  afifects  not  only  the  elastic  limit  but  the 
whole  of  the  mechanical  properties  of  a  metal.  Some  metals  are  in  a  state 
similar  to  that  of  the  cold -worked,  after  electro-deposition.  The  author  regards 
annealing  as  the  inverse  of  cold  working,  and  regards  a  metal  as  cold- 
worked  or  mechanically  hard  when  annealing  alters  its  physical  properties 
without  changing  its  chemical  composition.  As  a  measure  of  mechanical 
hardness  the  ratio  of  the  ball  hardness  in  the  unannealed  to  that  in  the 
annealed  state  is  proposed.  It  is  shown  that  ball  hardness  gives  a  better 
indication  of  mechanical  hardness  than  does  tensile  strength  and  elongation. 
By  means  of  a  8-mm.  ball  under  a  load  of  80  kg.  the  author  has  been  able  to 
determine  the  hardness  of  brittle  metals  like  Bi  and  Sb.  While  Bi  is  very 
little  harder  than  Pb,  Sb  gives  a  very  high  value.  F.  C.  A.  H.  L. 

162.  The  Solidification  of  Metals  from  the  Liquid  State.  G.  T.  Beilby. 
(Inst,  of  Metals,  Journ.  8.  pp.  186-191,  1912.  Engineering,  94.  p.  427, 
Sept.  27,  1912.) — The  author  indicates  briefly  the  lines  on  which  it  is  intended 
to  work.  The  problem  for  solution  proposed  by  the  committee  appointed 
by  the  Council  of  the  Institute  of  Metals  is :  "  Does  molecular  aggregation 
occur  in  liquid  metals  immediately  before  solidification  either  by  the 
formation  of  liquid  crystalline  units  or  by  the  segregation  of  globules 
enclosed  in  foam  cells  ? "  Quincke  holds  the  view  that  a  foam-cell  structure 
precedes,  and  persists  after,  solidification.  The  author  has  already  shown 
that  solidified  gold  globules  consist  of  sac-like  grains  which  retain  their 
individuality  even  after  deformation.    Annealing  of  strained  metals  brings 
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aboat  a  recrystallisation  of  quite  a  different  type,  and  it  is  proposed  to 
distinguish  the  two  types  of  crystallisation  as  "  primary "  and  "  secondary." 
It  is  mainly  crystals  of  the  primary  type  which  are  a£Fected  by  the  foam-cell 
formation,  but  the  question  arises :  **  Are  the  cells  formed  while  the  metal  is 
still  liquid  or  in  the  final  stage  of  crystallisation  and,  if  in  the  former,  are  the 
initial  stages  brought  about  by  liquid  segregation  and  surface  tension  or  by 
the  crystalline  aggregation  of  molecules  in  the  liquid  state  ? "  Watched 
under  the  microscope,  crystallisation  in  thin  films  appears  to  start  from 
isolated  nuclei  and  to  proceed  radially.  Under  high  magnification  it  appears 
that  the  radii  from  adjoining  nuclei  stop  short  before  they  actually  meet, 
so  that  when  solidification  is  complete  it  appears  as  if  a  network  had  been 
spread  over  the  surface.  There  can  be  no  doubt  that  the  resulting  cell-like 
structure  is  entirely  controlled  by  the  nuclei,  and  has  no  relationship  with 
any  foam-cell  structure  which  may  have  previously  existed  in  the  liquid. 
While  this  does  not  negative  Quincke's  hypothesis,  it  removes  the  necessity 
for  its  postulation ;  but  it  is  hoped  that  the  inquiry  will  have  a  greater  scope 
than  the  proof  or  disproof  of  the  foam-cell  theory.  F.  C.  A.  H.  L. 

163.  The  Effect  of  Temperature  on  Tensile  Tests  of  Metals.  A.  K. 
Huntington.  (Inst,  of  Metals,  Journ.  8.  pp.  126-144 ;  Discussion,  pp.  145- 
148,  1912.  Engineering,  94.  pp.  487-489,  Sept.  27,  1912.  Mech.  Eng.  80. 
pp.  465-469,  Oct.  11,  1912.) — ^Various  results  are  given  showing  the  efEect 
of  temperatures  higher  than  atmospheric  on  tensile  tests  of  copper  and  its 
allo3rs  and  comparing  these  with  wrought  iron  and  steel.  The  tests  were 
made  with  a  horizontal  machine  of  the  Kirkcaldy  type,  and  the  test  bars  were 
of  two  patterns :  one  for  use  with  high-temperature  thermometers,  and  the 
other  for  use  with  thermo-electric  couples.  Details  are  given  of  the  method 
used  in  carrying  out  the  tests,  also  tables  of  results  for  electrolytic  copper, 
arsenical  copper,  copper-tin  alloy,  copper-nickel,  copper-aluminium,  copper- 
zinc,  mild  steel,  and  wrought  iron.  On  taking  the  electrolytic  copper  as  a 
standard  of  comparison  and  comparing  with  it  the  copper  alloys,  it  is  seen 
that,  broadly  speaking,  they  have  the  same  characteristics.  The  curves 
obtained  for  the  yield-points  approximate  to  straight  lines,  except  in  the  case 
of  copper-zinc,  and  the  breaking-load  curves  closely  approximate  to  straight 
lines,  but  show  signs  of  being  influenced  by  the  second  metal  at  the  higher 
temperatures.  The  most  distinctive  curves  are  those  for  elongation  and 
reduction  of  area,  which  show  the  preponderating  influence  of  the  copper 
and  the  modifying  effect  of  the  added  metal.  Considerable  differences  are 
shown  in  the  various  curves  given  for  mild  steel  and  wrought  iron  when 
compared  with  the  others ;  in  the  yield-point  curves,  the  only  resemblance 
to  iron  and  steel  is  found  in  the  copper-zinc  alloy.  C.  O.  B. 

164.  Testing  with  a  Freely  Falling  Ball.  J.  J.  Schneider.  (Rev.  de 
Metallurgie,  9.  pp.  569-577,  Oct.,  1912.)— There  can  be  no  doubt  that 
hardness  measured  by  shock  is  different  from  that  measured  by  means  of  a 
gradual  pressure.  Using  an  apparatus  which  consists  essentially  of  a  ball 
allowed  to  fall  freely  by  means  of  a  sort  of  iris  diaphragm,  the  author  has 
investigated  the  variation  of  the  diam.  of  the  impression  with  the  work  done ; 
the  variation  of  the  diam.  of  impression  with  the  diam.  of  the  ball ;  and  the 
increase  of  dynamic  hardness  after  the  rebound.  The  paper  is  too  detailed 
for  a  short  abstract,  and  should  be  consulted  for  further  information. 

F.  C.  A.  H.  L. 
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156.  Universal  Testing  Machine.  M.  Kurrein.  (Zeitschr.  Vereines 
Deutsch.  Ing.  66.  pp.  1948-1946,  Nov.  30,  1912.)— Describes  a  80-ton  testing 
machine  for  tension,  compression,  bending,  torsion,  and  shear  experiments. 
The  transforming  from  one  kind  of  experiment  to  another  occupies  only 
4  minutes,  and  accessibility  is  an  important  feature.  Six  illustrations  are 
given.  H.  8.  R. 

166.  Calculation  of  Stress-distribution  in  Cylindrical  Vessels  with  Variable 
Cross-section,  T.  Pdschl.  (Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  1185- 
1160,  June,  1912.)— Mathematical. 

167.  Theory  of  Taper  Columns,  W.  M.  Wallace.  (Engineering,  94. 
pp.  881-882,  Dec.  20,  1912.  From  the  Journ.  of  the  Assoc,  of  Teachers  in 
Technical  Institutions.) 

168.  Novel  Illustrations  of  Gyrostatic  Action,  J.  Q.  Gray.  (Roy.  Soc. 
Edinburgh,  Proc.  82.  pp.  406^15,  1911-1912.)— The  author  describes,  with 
illustrations,  some  new  |orms  of  g3rroscopic  apparatus  which  he  has 
devised.  These  comprise:  a  stilt  top,  a  g3rrostatic  bicycle-rider,  and  two 
forms  of  acrobatic  top.  The  gyro  wheels  are  in  all  cases  brought  up  to 
speed  by  being  pressed  against  a  leather  disc  on  the  spindle  of  an  electric 
motor.  L.  H.  W. 

169.  Motion  of  Sphere  in  Viscous  Liquid,  U.  Cisotti.  (Comptes  Rendus, 
156.  pp.  641-644,  Oct.  7, 1912.)— Deals  on  the  method  of  energetics  with  the 
uniform  motion  of  a  sphere  in  an  extended  viscous  liquid.  On  the  assumption 
of  no  slipping  at  the  surface  of  the  sphere,  the  classic  formula  of  Stokes 
is  obtained.  The  case  of  a  dry  surface  is  then  dealt  with  by  aid  of  Rayleigh's 
dissipation  function.  The  paper  concludes  with  reference  to  certain  limiting 
cases,  and  compares  the  resistances  to  that  in  Stokes'  formula.  E.  H.  B. 

160.  Propagation  of  ike  Explosive  Wave  in  Solids,  J.  Taffanel  and  H. 
Dautriche.  (Comptes  Rendus,  156.  pp.  1221-1224,  Dec.  9,  1912.)— The 
authors  discuss  the  propagation  of  the  explosive  wave  in  solids.  They  limit 
the  case  to  cylindrical  propagation,  and  have  assumed,  as  experience  seems  to 
justify,  that  the  permanent  state  is  attained.  In  rectilinear  propagation  they 
get  from  physical  principles  four  equations  to  determine  the  five  unknown 
quantities.  There  are,  therefore,  an  infinite  number  of  types  of  waves  which 
satisfy  these  conditions.  Assuming  that  the  required  wave  has  a  maximum 
velocity  a  solution  is  obtained.  They  point  out  that  since  the  velocity  of 
detonation  can  be  measured  experimentally  to  a  high  degree  of  accuracy, 
it  is  possible  to  obtain  in  this  way  important  information  about  the  other 
variables.  A.  R. 

161.  The  Ether.  D.  L.  Webster.  (Amer.  Acad.,  Proc.  48. 12.  pp.  611- 
527,  Nov.,  1912.)— A  treatment,  largely  mathematical,  of  the  existence 
and  properties  of  the  ether.  The  ether  (or  electromagnetic)  equations, 
including  gravitation  and  relativity  principle,  are  reduced  to  five  :  a  pair 
for  the  electric  field,  a  pair  for  the  magnetic  field,  and  one  expressing 
Hamilton's  principle.  As  to  the  structure  of  the  ether  it  is  concluded  that, 
if  granular,  the  structure  must  be  exceedingly  minute  compared  to  the  dimen- 
sions of  the  electrons.  The  idea  is  put  forward  that  the  ether  may  be  a 
medium  in  which  there  are  two  similar,  bat  slightly  different,  interlacing 
granular  structures,  whose  grains  and  distances  apart  are  inconceivably  small, 
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even  compared  to  electrons.  As  to  fluidity  or  solidity,  the  author  concludes 
that  the  ether  is  "  solid  "  in  the  sense  that  every  particle  is  permanently  con- 
nected to  the  particles  near  it  by  connections  that  cannot  be  deformed 
indefinitely,  or  even  by  a  finite  amount  without  afiEecting  the  subsequent 
motion.  A  model  of  the  ether,  consisting  of  two  interlacing  cubical 
meshes  and  knots,  is  then  described.    .  E.  H.  B. 

162.  The  Dense  Haze  of  June  10-11,  1912.  H.  H.  Kimball.  (Mount 
Weather  Observatory,  Bull.  6.  3.  pp.  161-165,  1912.)— On  the  8th  and  9th 
of  June  the  atmosphere  at  Mount  Weather  was  unusually  clear,  but  by 
the  10th  the  upper  layers  were  filled  with  a  white  veil  of  haze.  On  the  11th 
this  dense  haze  persisted  above,  while  the  lower  layers  were  becoming  less 
clear.  On  the  12th  the  haze  had  become  light  in  the  upper  atmosphere,  but 
was  dense  below.  A  strong  odour  of  smoke  was  noticeable.  Observations 
on  the  radiation  received  at  the  earth's  surface  and  on  the  polarisation  of  sky 
light,  during  the  period  are  recorded.  It  is  concluded  that  the  upper  limit  of 
the  haze  was  at  8  km.  height.  The  weather  at  the  time  was  anticycloniC;  and 
the  suggestion  is  put  forward  that  the  haze  consisted  of  dust  particles  carried 
up  by  convection  currents  in  the  still  air.  J.  S.  Di. 

163.  Influence  of  Clouds  on  the  -Distribution  of  Solar  Radiation,  H.  H. 
Kimball  and  E.  R.  Miller.  (Mount  Weather  Observatory,  Bull.  6.  8. 
pp.  166-172, 1912.) — ^The  paper  gives  an  account  of  certain  cases  in  which  the 
presence  of  clouds  in  the  sky  increased  the  radiation  recorded  by  a  Callendar 
pyrheliometer.  A  typical  case  was  afforded  on  Feb.  6th,  1912,  at  Madison, 
where  at  11.40  a.m.  a  bright  sheet  of  alto-stratus  advanced  from  the  north- 
west. The  recorded  radiation  rose  as  the  clouds  approached  the  sun  to 
a  maximum  of  I'll  gm.  cals.  per  cm.»  per  min.  when  the  edge  of  the  cloud 
reached  the  sun,  and  then  fell  off  rapidly.  The  record  from  Feb.  8rd,  a 
perfectly  clear  day,  affoMed  a  good  comparison,  and  from  this  it  is 
deduced  that  the  presence  of  the  cloud  sheet  increased  the  radiation  41% 
above  what  would  have  been  its  value  with  a  clear  sky.  Several  other 
examples  are  quoted  in  which  the  increase  varied  from  8  to  20%.  With  thin 
sheets  of  cloud  of  the  alto-stratus  type^  the  effect  is  ascribed  to  radiation  trans- 
mitted through  the  cloud  by  refraction  and  reflection,  while  with  heavy 
cumulus  clouds  reflection  off  the  surface  is  regarded  as  the  cause. 

J.  S.  Di. 

164.  Solar  Radiation  Intensities  at  Madison,  Wisconsin.  H.  H  Kimball 
and  E.  R.  Miller.  (Mount  Weather  Observatory,  Bull.  6.  8.  pp.  178-183, 
1912.) — ^The  instrument  employed  at  Madison  was  a  Marvin  pyrheliometer, 
the  exposure  and  standardisation  of  which  are  discussed  in  considerable 
detail.  The  observations  are  compared  with  those  made  at  Washington,  and 
it  is  found  that  while  the  differences  between  the  intensities  at  the  two  stations 
are  unimportant  for  the  warm  months  of  the  year,  the  radiation  at  Madison 
shows  a  pronounced  excess  over  that  at  Washington  for  the  cold  months. 
After  reviewing  various  causes  which  might  be  productive  of  this  result  the 
authors  reach  the  conclusion  that  in  winter,  when  the  northern  parts  of  the 
United  States  are  generally  covered  with  snow,  the  atmosphere  at  Madison 
contains  much  less  dust  than  that  at  Washington.  ].  S.  Di. 

165.  Climate  of  British  Columbia.  (Bureau  of  Provincial  Information, 
Victoria,  B.C.,  Bull.  No.  27.  [82  pp.]  1912.)— Gives  tables  of  rainfall,'snowfaU, 
and  temperature  ;  altitudes  of  places,  lakes,  and  mountains.  L.  H.  W. 
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166.  A  Chromoscope.  L.  Arons.  (Ann.  d.  Physik,  89.  8.  pp.  645-568, 
Oct.  15, 1912.)— In  the  finished  instrument  [see  Abstract  No.  41  (1911)],  any 
colour  can  be  determined  in  terms  of  the  colours  obtained  from  the  standard 
quartz  plates  by  means  of  a  Lummer-Brodhun  photometer  head.  The 
brightness  of  the  colour  is  indicated  by  the  circle-scale  readings  of  two  Nicol 
prisms.  Thus  in  the  newer  instrument  four  numbers  are  required  to 
designate  the  colour  under  test  as  to  tone,  saturation  and  brightness.  The 
quartz  plates  are  in  two  systems,  but  a  wide  range  of  colour  measurement  can 
be  made  using  one  system  only.  It  is  considered  by  the  author  as  one  of  the 
greatest  advantages  of  the  use  of  the  chromoscope  that  a  colour  can  be 
reproduced  at  any  time  from  its  four  characteristic  numbers  alone.  In  an 
appendix,  the  determinations  of  a  number  of  optical  colour-filters  by  means 
of  the  chromoscope  are  given.  G.  E.  A. 

167.  New  Reflection  Ocular.  P.  Q.  Nutting.  (Washington  Acad.  Sci., 
Journ.  2.  pp.  404-406,  Oct.  4, 1912.) — In  the  ordinary  Gauss  reflection  ocular, 
as  used  with  a  refracting  telescope,  rays  from  a  lamp  pass  through  a  side 
orifice  in  the  tube,  and  fall  upon  an  unsilvered  glass  plate  set  at  45°  to  the 
optical  axis.  The  beam  thus  reflected  towards  the  ot^'ective  illuminates  the 
cross-threads  directly,  while  the  field  is  illuminated  by  means  of  light  reflected 
back  from  the  objective.  In  the  course  of  the  instrumental  adjustments  for 
which  the  ocular  is  employed,  it  is  necessary  to  bring  the  bright  cross-threads 
into  coincidence  with  their  dark  reflected  image  [reflected  from  a  mirror 
outside  the  objective],  the  field  being  moderately  illuminated.  The  conditions 
of  this  process  are  unfavourable  to  high  precision,  and  moreover  the  reflected 
image  is  frequently  difficult  to  pick  up.  In  the  new  form  of  ocular  the  glass 
plate  at  45°  is  replaced  by  the  narrow  reflecting  face  of  a  very  thin  prism,  con- 
sisting simply  of  a  slip  of  microscopic  cover-glass,  about  15  by  5  by  OiJ  mm., 
having  one  end  sliced  off  at  45^.  It  is  this  slant  end  which  acts  as  reflecting 
face.  The  slip  is  inserted  through  a  side  tube,  at  right  angles  to  the  main 
tube,  and  is  attached  by  wax  to  a  metal  plug  with  a  knurled  head,  half  the 
plug  being  cut  away.  The  thin  edge  of  the  glass  being  presented  to  the  eye, 
the  slip  interferes  very  little  with  the  visual  beam.  Adjustment  consists  in 
bringing  the  black  rear  of  the  reflecting  face  into  coincidence  with  the 
bright  reflected  image  of  its  front,  which  is  stated  to  be  brilliant  and  easily 
seen  in  any  part  of  the  field  of  view.  The  field  illumination  is  low  owing  to 
the  smallness  of  the  entering  beam.  The  new  ocular  can  be  used  for  photo- 
metry by  rotating  the  reflecting  face  180°  so  that  it  faces  towards  the  eye 
instead  of  towards  the  objective.  Uniform  illumination  is  secured  by  placing 
a  fragment  of  opal  glass  over  the  orifice  where  the  illuminating  beam  enters. 
This  method  has  been  used  for  measurements  of  diffuse  light,  but  has  not  yet 
been  tried  for  extra-focal  star  images.  The  thin  reflecting  prism  has  also 
been  used  successfully  in  microscopes  for  illuminating  the  object  viewed. 

A.  E. 

168.  Influence  of  Physical  Conditions  of  a  Substance  on  its  Absorption  of  Light. 
G.  H.  Livens.    (Phil.  Mag.  24.  pp.  628-628,  Oct.,  1912.)— In  a  previous 
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paper  [Abstract  No.  1880  (1912)]  the  author  discussed  theoretically  the  effect 
of  the  density  of  a  gas  on  its  line  spectrum.  The  theory  can  be  extended  to 
give  explanation  of  other  experimental  facts  concerning  the  effect  of  the 
ph3rsical  conditions  of  a  substance  on  its  absorption  of  light.  The  present 
paper  deals  with  (i)  The  influence  of  the  nature  of  the  solvent  upon  the 
position  of  the  absorption  bands  of  the  dissolved  substance,  (ii)  Absorption 
in  a  gas.  (iii)  The  broadening  of  the  lines  of  a  spectrum  with  increasing 
density.  A.  W. 

169.  Spectropolariscopic  Method  for  Investigating  Light-absorption  and  the 
Nature  of  Colouring  Matters.  N.  Umow.  (Phys.  Zeitschr.  18.  pp.  962-971, 
Oct.  15.  1912.) — ^The  method  depends  on  "chromatic  depolarisation  by 
scattering  of  light.''  In  the  case  of  substances  which  show  a  marked  absorp- 
tive power,  the  depolarisation  of  the  scattered  light  is  small  for  the  colours 
which  are  most  absorbed,  and  great  for  colours  to  which  the  scattering- 
surface  is  transparent.  The  extent  of  the  depolarisation  is  determined  by 
using  a  Savart  polariscope  in  conjunction  with  a  spectroscope*  The  study  of 
colour  by  this  method  has  the  great  advantage  that  experiments  can  be  made 
with  substances  which  cannot  be  examined  in  solution,  e,g.  insoluble  pig- 
ments, dyed  fabrics,  and  natural  objects.  Nearly  200  illustrations  are  given 
as  examples  of  the  application  of  the  method.  T.  M.  L. 

170.  Optical  Constants  of  Metals.  C.  Zakrzewski.  (Acad.  Sci.  Cracovie, 
Bull.  8a.  pp.  842-849,  Oct.,  1912.)— Starting  with  Kettler's  formula  for  the 
phase-difference  between  the  components,  parallel  and  perpendicular  to  the 
plane  of  incidence,  of  the  light  reflected  from  a  metal  surface,  the  author 
develops  mathematically  formulae  giving  the  optical  constants  of  the  metal. 
These  are  applied  to  Drude's  results  for  Ag,  Ni,  and  Zn,  and  it  is  seen  that 
there  is  good  agreement  between  the  values  calculated  from  the  formulae  and 
the  experimental  results.  A.  W. 

171.  Density  and  Refractive  Index  of  Liquids  in  Contact.  A.  L.  Clark. 
(Phil.  Mag.  24.  pp.  451-452,  Sept,  1912.)— Chloroform  which  is  nearly 
insoluble  in  water  and  has  density  1*4  at  ordinary  temperature,  has  a  critical 
density  of  about  0*5.  The  density  of  water  at  260°  (the  critical  tempera- 
ture of  chloroform)  is  about  0*66,  so  that  as  the  temperature  rises,  the 
density  of  chloroform  falls  off  more  rapidly  than  that  of  water,  and  at  one 
temperature  they  are  equal.  Chloroform  and  water  were  placed  together 
in  a  Natterer's  tube  and  heated  in  a  paraffin  bath.  At  a  few  degrees 
below  the  critical  temperature  of  chloroform  the  equilibrium  becomes  un- 
stable, and  the  system  overturns,  the  chloroform  rising  to  the  top.  On 
cooling,  the  chloroform  sinks  again  to  the  bottom.  The  index  of  refraction 
of  chloroform  decreases  more  rapidly  on  rise  of  temperature  than  that  of 
water.  When  the  indices  become  equal  the  separating  surface  disappears 
from  view,  to  reappear  again  when  the  temperature  is  raised  still  more. 

J.J.S. 

172.  Carbon  Bisulphide  as  Solvent  for  the  Determination  of  the  "  Refraction 
Constant:*  F.  Schwers.  (Chem.  Soc,  Journ.  101.  pp.  1889-1902,  Oct.,  1912.) 
—The  author  gives  the  following  brief  summary  of  conclusions  drawn  from 
an  investigation  of  four  systems  :  {A)  In  mixture  with  carbon  disulphide, 
organic  liquids  (acids,  alcohols)  differ  from  the  corresponding  aqueous 
solutions  in  the  following  points :  (1)  The  values  observed  for  the    density 
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and  refraction  are  less  than  the  theoretical  v^ues  ;  the  mixtures  thus  undergo 
a  dilatation,  and  not  a  contra<:tion,  as  is  generally  the  case  for  aqueous  solu- 
tions. (2)  The  values  C,VC„  =  A  (refraction  constant)  are  much  less  than  for 
the  corresponding  solutions  in  w^er.  (8)  Moreover,  there  is  no  regular  pro- 
portionality between  the  A  values  in  water  and  carbon  disulphide,  which 
shows  how  much  A  is  determined  by  constitutive  influences.  (B)  In  spite  of 
these  differences,  carbon  disulphide  solutions  have  several  properties  in 
common  with  aqueous  solutions :  (1)  If  we  examine  the  solutions  of  carbon 
disulphide  successively  with  the  different  terms  of  a  series,  the  value  of  A 
diminishes  with  the  increase  of  the  molecular  weight.  (2)  Increase  of  tem- 
perature produces  increase  of  A.  (8)  The  refraction  constant  diminishes 
from  the  red  to  the  violet  of  the  spectrum.  L.  H.  W. 

173.  Optical  Properties  of  Substances  at  the  Critical  Point.  C.  Smith. 
(Roy.  Soc,  Proc.  Ser.  A.  87.  pp.  866-^71,  Oct.  2, 1912.)— The  author  calculates 
that  all  substances  at  the  critical  point  must  have  the  same  refractive  index, 
namely,  ff£=sl426  for  light  of  infinite  wave-length.  Assuming  that  the 
specific  refraction  is  constant  for  all  temperatures,  data  are  available  for 
calculating  the  value  t>f  ne  for  different  substances.  More  data  are  available 
if  the  calculation  is  made  for  the  D  line  instead  of  for  light  of  infinite  wave- 
length. From  these  data  the  critical  refractive  index  has  been  calculated  for 
5  gases  and  vapours,  9  inorganic  liquids  and  condensed  gases,  and  7  organic 
liquids.  In  the  majority  of  these  21  cases  "  the  percentage  difference  from 
the  theoretical  value  is  well  within  1  %,  whilst  the  greatest  difference  is  only 
2*2  %,  but  this  presentation  of  the  data  includes  the  whole  number  of  the 
refractive  index,  and  it  would  be  more  correct  to  regard  the  errors  as  ranging 
from  10  to  22  %  ;  the  actual  values  range  from  1101  to  1*146,  the  ^'  theoretic 
cal"  value  being  1*126.  A  further  series  of  eleven  substances,  mainly 
halogen  compounds  and  aromatic  substances,  shows  much  larger  deviations, 
the  value  for  bromine-vapour  being  as  high  as  1*194.  T.  M.  L. 

174.  Refraction  and  Magnetic  Rotation  of  Mixtures.  P.  T.  Muller  and 
Mile.  V.  Guerdjikoff.  (Comptes  Kendus,  165.  pp.  774-777,  Oct.  21, 1912.)-- 
Owing  to  some  confusion  of  the  prisms  employed,  the  results  previously 
given  [Abstract  No.  668  (1912)]  are  incorrect.  It  is  now  found  that  with 
aqueous  solutions  of  LiCl  and  NH4NO3,  the  angle  of  rotation  is  practically  a 
linear  function  of  the  refractive  index,  but  that  with  mixtures  of  alcohol  and 
aniline  the  relation  is  more  complex.  The  value  of  B  s=  (a/a0)/ii*(«*  —  1), 
where  n  is  refr<lctive  index,  a  the  magnetic  rotation,  and  a%  the  rotation  of  an 
equal  quantity  of  water,  increases  with  the  concentration  for  the  solutions  of 
LiCl  and  aniline,  but  decreases  with  the  concentration  of  NH4NOS.  With 
the  last  mentioned,  as  also  with  solutions  of  sulphuric  and  acetic  acids,  an 
increase  in  the  refractive  index  is  in  some  cases  accompanied  by  a  decrease 
in  the  magnetic  rotation.  While  the  two  phenomena  are  not  necessarily 
independent,  no  general  expression  connecting  them  has  yet  been  estab- 
Ushed.  W.  H.  Si. 

176.  Optical  Constants  of  Metals,  J.  T.  Uttleton,  Jr.  (Phys.  Rev.  86. 
pp.  806-811,  Oct.,  1912.)— -Gives  a  description  of  the  determination  of  the 
values  of  n,  the  refractive  index,  and  k,  the  absorptive  index^  for  silicon  and 
ductile  tungsten,  and  of  the  effect  of  heat  treatments  on  different  steels. 
Observations  have  been  made  by  v.  Wartenberg  on  Si  and  W  [Abstract 
No.  648  (1910)],  and  by  IngersoU  and  LitUeton  on  Si  [Abstract  No.  226  (1911)] . 
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H>gen  and  Rubens,  also  Drude,  have  determined  k  for  steel,  but  do  not  give  the 
carbon-content  or  previous  heat  treatment,  so  it  is  of  interest)to  see  whether  tlm 
optical  properties  of  the  metal  are  affected  by  these  two  factors,  which  have  so 
much  influence  on  the  physical  properties  of  the  material.    Drude's  method 
was  used  [Ann.  d.  Physik,  89.  p.  481, 1890].    Observations  were  made  at  prin« 
cipal  incidence  (^)  and  principal  azimuth  (i^).     Grinding  was  done  with 
graded  carborundum,  and  polishing  with  rouge.     The  results  obtained  for 
the  Si  used  were  :  «=:4*24,  Jfe  =  0118,  ^  =  76°  46',  2i(/  =  6°52',  and  R  (the 
reflecting  power)  =  87*8  per  cent    For  W  the  corresponding  values  obtained 
were  respectively  8*46,  0*94,  78°  81',  44°  8',  64-6  per  cent.    Steels  of  different 
carbon-content  and  different  heat-treatment  were  used.     They  are  divided 
into  four  classes :  I,  a  mixture  of  the  segregated  particles  of  the  carbides 
of  iron  in  a  matrix  of  pure  iron,  obtained   by  keeping  the  metal  at  about 
600PC.  for  24  hours  or  longer  ;  II,  very  similar  to  I,  the  particles  of  the  iron 
carbides  being  smaller,  obtained  by  slow  annealing  from  about  900°  C,  or  by 
quenching  from  900^  C,  reheating  to  about  600°  C,  and  holding  at  that  tem- 
perature for  8  or  10  hours  ;   III,  according  to  Campbell,  a  supersaturated 
solution  of  the  iron  carbides  in  a-iron,  obtained  by  quenching  from  about 
900°  C,  reheating  to  about  840°  C,  and  holding  at  that  temperature  for  10 
or  more  hours  ;  IV,  quenched   or  hardened  steel,  heated  to  about  900PC. 
for  80  mins.,  and  quenched  in  ice  water,  giving  a  solid  solution  of  the  iron 
carbides  in  small  y-iron  crystals.     A  table  is  given  of  the  constants  of  all 
specimens  used.    Classes  I  and  II  give  the  same  values  for  n  and  k,  and 
Classes  III  and  IV  have  the  same  value  for  n,  which  is  different  from  that  for 
I  and  II.    Hence  it  is  concluded  that  the  carbides  of  iron  have  some  effect 
on  the  iron  molecule  in  both  the  hard  steel  and  the  troostitic  form,  which 
supports  Campbell's   theory.     The  decrease  in  k  caused  by  an  addition  of 
carbon  is  so  small  that  a  change  caused  by  heat  treatment  cannot    be 
observed.    But  the  changes  in  n  caused  by  changes  in  the  carbon-content 
and  by  heat  treatments  are  quite  large.    Hence  lack  of  similarity  in  these 
two  factors  would  account  for  any  lack  of  agreement  between  measurements 
of  the  optical  constants  of  steels  of  unknown  compositions  and  heat  treat- 
ments. A.  W. 

176.  General  Theory  of  Images.  M.  Wolfke.  (Ann.  d.  Physik,  89.  3. 
pp.  669-610,  Oct.  16,  1912.) — Gives  a  general  mathematical  theory  of  the 
formation  of  images  of  objects  self-luminous  (selbstleuchlender)  and  non-self- 
luminous.  The  results  of  the  theory  are  then  tested  experimentally,  and  some 
are  found  in  conflict  with  the  theory  of  Abbe  but  in  harmony  with  the 
author's  theory.    [See  Abstracts  Nos.  228  and  1475  (1911).]  E.  H.  B. 

177.  Perception  of  Lights  of  Short  Duration  at  their  Range  Limits.  A. 
Blondel  and  J.  Rey.  (Amer.  Ilium.  Engin.  Soc.,  Trans.  7.  pp.  626-668 ; 
Discussion,  pp.  668-662,  Nov.,  1912.) — ^A  more  complete  account  of  the  work 
dealt  with  in  Abstract  No.  1476  (1911). 

178.  Trichromatic  Theory  of  Colour  Vision— ihe  Measurement  of  Retinal 
Fatigue.  W.  dc  W.  Abney.  (Roy.  Soc.,  Proc.  Ser.  A.  87.  pp.  416-427, 
Oct  81, 1912.) 

170.  Translation  Series  in  Line  Spectra.  T.  van  Lohuizen.  (Konink. 
Akad.  Wetensch.  Amsterdam,  Proc.  16.  pp.  166-166,  Sept.  8,  1912.)— In  si 
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previous  paper  the  author  showed  how  he  had  discovered  series  in  the  spectra 
ofSnand  Sb  by  using  a  model  based  on  a  certain  fundamental  principle 
[see  Abstract  No.  1698  (1912)].  In  the  present  paper  it  is  shown  how  the 
same  idea  may  be  utilised  in  arranging  the  series  of  systems  of  the  different 
elements  in  better  order.  A  great  deal  has  ah-eady  been  done  in  this  direc- 
tion by  Rydberg,  Kayser  and  Runge,  and  others,  and  particularly  by  using 
the  "combination  principle"  of  Ritz.  But  Mogendorff  [Abstract  No.  812 
(1912)]  has  shown  that  Ritz's  arrangement  is  not  the  only  one,  as  most  of 
the  combinations  are  indicated  as  summational  and  differential  vibrations. 
Hicks  distinguishes  four  kinds  of  "sequences":  (1)  Principal  (P)  sequence, 
(2)  Sharp  (S)  sequence,  (8)  DiflFuse  (D)  sequence,  (4)  Fundamental  (F)  sequence. 
In  connection  with  these  it  may  be  seen  that  when  we  confine  ourselves  to 
one  component,  all  the  series  and  combinations  are  formed  from  these  four 
sequences.  All  the  series  and  combinations  may  be  graphically  represented 
by  one  and  the  same  curve,  which  is  subjected  to  four  difiFerent  rotations  with 
regard  to  the  original  system  of  axes.  All  the  series  that  are  represented  by 
curves  of  equal  rotation  belong  to  one  group,  and  differ  only  in  asymptote. 
They  may  be  changed  into  each  other  by  a  translation  of  the  curve  parallel 
to  the^-axis.  The  author  thus  calls  them  translation  series.  The  asymptotes 
may  be  found  from  a  curve  with  the  same  or  with  another  rotation.  So  every 
spectral  line  is  determined  by  its  number  on  the  curve  and  by  the  asymptote 
of  this  curve.  It  is  suggested  that  a  uniform  notation  be  adopted.  The 
different  series  are  denoted  by  Px,  Sx,  Dx,  Fx,  where  4?  =s  1, 2, 8, ...  The  form 
of  these  series  is  somewhat  di£Ferent  for  the  different  spectral  formulae,  but 
yet  there  is  close  agreement.  The  numerators  are  the  same  for  all  three 
(Ritz,  Mogendorff- Hicks,  v.  Lohuizen),  the  universal  constant  109675*0. 
The  roots  from  the  denominators  contain  three  terms :  the  parameter  (m  or*), 
a  constant  (a,  p,  s,  d,  or  /«),  and  the  coefficient  of  the  third  term  (6,  ir,  a,  S,  or  y). 
It  is  suggested  that  the  following  symbols  be  adopted  :  x,  (p,s,  d,f),  (ir,  <f,  i,  ^). 
Thus  V.  Lohuizen's  formulae  would  be  Pj;  =  1096750/(4?  +  ^  +  xy)*, 
Sx  =  109675'0/(4r-|-s-|- <ry)»,  etc.,  where  x  may  be  1, 2, 8, ...  Ritz's  notation  for  the 
second  subordinate  series  4?  =  1*5,  2*5,  8*5, ...  is  discarded,  v.  Lohuizen  agree- 
ing with  Hicks's  view  in  this  respect.  It  may  be  noticed  that  in  F4;,/ differs 
very  little  from  a  whole  number,  and  ^  becomes  practically  zero.  So  the 
denominators  differ  little  from  8',  4',  etc.  Then,  using  the  principle  that,  in 
accordance  with  Ritz's  theory,  every  spectral  line  is  brought  about  by  the 
difference  of  two  actions,  the  designation  of  every  spectral  line  is  evident. 
We  must  state  of  what  two  terms  of  what  two  series  its  frequency  is  the 
difference.  So  the  second  line,  for  instance,  of  the  principal  series  is  repre- 
sented by  S, — P|,  the  whole  principal  series  by  S, — P4:.  Omitting  the 
negative  sign  for  simplicity,  we  write  SxP»  and  S,P4:  for  these  respectively. 
A  priori  the  following  series  are  possible  : — 


- 

11. 

III. 

IV. 

Pz  Px 
Sz  Px 

Dz  Px 
Fz    Px 

Pz  Sx 

Sz    Sx 
Dz  Sx 
Fz   Sx 

Pz  Dx 
Sz  Dx 

Dz  Dx 
Fz    Dx 

Pz  Fx 
Sz  Fx 
DzFx 
Fz  Fx 

Up  to  now  only  one  or  more  lines  have  been  observed  of  the  series  in  leaded 

type.    The  series  in  column  I  .ire  Principal  Series,    They  form    together  a 
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grotip  of  Translation  Series  and  di£Fer  only  in  asymptote.  The  above  vietvs 
are  illustrated  from  the  sodium  series  ;  a  plate  is  given  showing  the  different 
curves,  all  drawn  from  the  same  template,  constructed  with  special  care. 
The  diagram  throws  light  on  the  so-called  summational  and  differential  series 
discussed  by  Mogendorff  and  also  on  the  combination  principle  of  Ritz.  It 
also  appears  that  the  principle  of  continuity  would  lead  to  the  introduction  of 
negative  frequencies.  A.  W. 

180.  Reflection  o/Ronigen  Radiation.  C.  G.  Barkla  and  Q.  H.  Marty n. 
(Nature,  90.  p.  486,  Dec.  19,  1912.)— Following  the  investigations  of  Laue, 
Friedrich,  and  Knipping,  the  authors  studied  the  transmission  of  a  narrow 
pencil  of  Rontgen-rays  through  rock-salt,  a  crystal  of  simple  cubic  form.  The 
results  showed  a  strong  reflection  from  the  internal  crystallographic  planes 
upon  which  the  pencil  fell  at  nearly  grazing  incidence.  The  pencil  so  reflec- 
ted is  of  such  intensity  that  the  short  exposure  required  to  produce  well- 
marked  effects  on  a  photographic  plate  is  insuflicient  to  give  more  than  a 
trace  of  the  most  intense  of  the  other  pencils  of  radiation  emerging  from  the 
crystal.  The  angle  turned  through  by  the  reflected  beam  was  within  a  very 
small  possible  error,  the  same  as  that  turned  through  by  the  incident  pencil. 
A  small  cleaved  fragment  of  crystal  was  placed  with  one  pair  of  faces  hori- 
zontal, and  a  narrow  pencil  of  Rontgen-rays  was  directed  on  the  under  surface 
in  one  of  the  three  principal  planes  of  the  crystal.  When  the  pencil  of  rays 
made  a  slight  angle  with  the  normal  to  the  surface,  the  pencil  was  directed  at 
nearly  grazing  incidence  on  one  of  the  sets  of  vertical  principal  planes  in  the 
crystal.  The  result  was  a  well-marked  spot  on  the  photographic  plate 
situated  several  cm.  above  the  crystal,  on  the  same  side  of  these  crystallo- 
graphic planes  as  the  incident  pencil.  The  effect  was  also  observed  on  the 
other  side  of  the  normal.  The  results  can  be  accounted  for  by  the  reflection 
from  a  large  number  of  layers  of  atoms,  parallel  to  one  of  the  pairs  of  faces  of 
the  crystal.  A.  W. 

181.  Absorption  and  Reflection  of  Homogeneous  p-Particles.  W.  Wilson. 
(Roy.  Soc.,  Proc.  Ser.  A.  87.  pp.  310-326,  Oct.  2,  1912.)— By  means  of  a 
magnetic  fleld  a  homogeneous  pencil  was  separated  out  from  the  )3-rays 
emitted  from  a  source  of  radium  in  equilibrium  [see  Abstract  No.  1488 
(1910)].  The  /3-rays  transmitted  through  various  foils  were  measured  in 
a  hemispherical  ionisation  chamber  and  curves  obtained  representing  the 
absorption  of  homogeneous  )3-rays  of  various  velocities  by  Al,  Sn,  and  Cu. 
The  results  show  that  /3-ray  beams  of  high  velocity  can*  penetrate  consider- 
able quantities  of  matter  (0*6  mm.  Al)  without  appreciable  reduction 
in  intensity  as  measured  by  ionisation.  The  fact  that  /3-rays,  initially 
homogeneous,  are  absorbed  by  Al  according  to  an  exponential  law  after 
passing  through  a  small  thickness  of  Ft  is  confirmed  by  the  experiments 
[see  Crowther,  Abstract  No.  1607  (1910)],  and  this  is  shown  not  to  be  due  to 
mere  scattering  of  the  rays,  but  to  the  fact  that  the  beam  is  rendered 
heterogeneous  in  its  passage  through  the  Pt.  It  appears  that  on  the  passage 
of  a  homogeneous  beam  of  /3-rays  through  matter,  some  of  the  particles 
undergo  more  violent  encounters  with  the  atoms  they  traverse  than  others, 
and  there  is  therefore  a  tendency  for  the  beam  to  become  heterogeneous. 
This  proceeds  until  a  definite  state  of  equilibrium  is  reached,  when  the 
further  passage  of  the  beam  through  matter  produces  no  further  change 
in  its  properties,  and  the  beam  is  then  absorbed  according  to  an  exponential 
law.    In  such  a  beam  the  distribution  of  numbers  of  the  particles  composing 
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it  with  respect  to  velocity  would  npt  alter  as  it  penetrated  matter,  the  greater 
absorption  of  the  particles  of  lower  velocity  being  compensated  by  the 
decrease  in  velocity  of  a  portion  of  the  more  rapid  rays. 

The  author  has  also  studied  the  reflection  of  homogeneous  /3-rays,  and  it 
is  shown  that  the  slow  rays  reflected  when  /3-rays  of  UrX  fall  on  matter 
[see  Abstract  No.  82  (1918)]  are  due  to  reflection  of  the  slower  portion  of  the 
primary  beam.  From  the  results  it  is  deduced  that  ihere  is  no  necessity  to 
assume  the  existence  of  a  real  secondary  when  /3-rays  strike  matter.        E.  M. 

182.  Scattering  and  Absorption  of  /3-  and  Rontgen-Rays  in  Crystals.  J. 
Stark.  (Phys.  Zeitschr.  18.  pp.  978-977,  Oct.  15,  1912.)— Previous  experi- 
ments of  the  author  have  shown  that  canal  rays  penetrate  further  along 
special  parallel  planes  of  a  crystal  than  along  others  [Abstract  No.  1868 
(1912)].  Developing  this  idea  the  author  takes  the  view  that  in  crystals  the 
atoms  are  all  arranged  regularly  so  that  parallel  straight  lines  can  be  drawn 
passing  through  practically  no  atoms.  With  /3-rays  incident  in  such  direc- 
tions there  will  be  abnormally  little  absorption,  and  adopting  a  corpuscular 
hypothesis  the  same  will  be  true  of  X-rays.  Similarly  with  fi-  or  X-rays  inci- 
dent on  a  crystal  we  should  expect  certain  peculiarities  of  scattering  along 
these  directions.  The  author  claims  that  the  general  results  of  Priedrich  and 
Knipping  [K.  Bayer.  Akad.  Munchen,  Ber.  p.  808,  1912]  can  be  as  well 
explained  on  this  hypothesis  as  on  that  of  Laue.  In  these  experiments  a 
narrow  beam  of  X-rays  was  directed  on  to  a  crystal  plate  of  ZnS  and 
regularly  distributed  spots  were  found  to  be  produced  on  a  photographic 
plate  placed  beyond  the  ZnS.  Thus  :  (1)  The  size  of  the  spots  on  the  photo- 
graphic plate  is  independent  of  its  distance  from  the  ZnS.  (2)  With  thicker 
plates  there  is  a  greater  intensity  of  the  spots.  (8)  The  positions  of  the  spots 
are  independent  of  the  hardness  of  the  X-ray  bulb  since  they  depend  only  on 
the  **  channels  "  in  the  crystals.    (4)  The  spots  are  elliptical  in  shape,  etc. 

E.M. 

183.  Units  of  Quantity  of  Radium  Emanation.  J.  and  O.  Danne. 
(Archives  d'El  Medicale,  20.  pp.  621-627,  Dec.  10,  1912.  Paper  read  before 
the  Assoc.  fran9.  pour  I'Avancement  des  Sciences,  Nimes,  Aug.,  1912.)— The 
International  Congress  at  Brussels  in  1910  decided  on  a  unit  for  RaEm,  this 
unit  being  the  amount  of  emanation  in  equilibrium  with  1  gm.  Ra  and  being 
defined  as  a  "curie."  iMore  convenient  practical  units  for  some  purposes 
are  the  millicurie  and  the  microcurie,  equal  to  10^  and  10-*  curie  respec- 
tively. In  terms  of  the  older  units  1  curie  =  4*80  x  10*  gm.  seconds  or 
2*6  X  10*  Mache  units.  [The  gm.  second  is  the  amount  of  emanation  pro- 
duced by  1  gm.  Ra  per  sec.  The  Mache  unit  is  the  quantity  of  RaEm  without 
disintegration  products  which  produces  a  saturation  current  of  10"*  e.s.  unit 
in  a  chamber  of  large  dimensions.]  Such  units  as  volt-hour,  etc.,  which  have 
often  t>een  used  have  no  meaning  apart  from  the  capacity  of  the  particular 
instrument  employed.  E.  M. 

184.  Velocity  of  i-Rays.  F.  Hauser.  (Phys.  Zeitschr.  18.  pp.  986-9«, 
Oct.  1, 1912.)— Previous  experiments  of  the  author  [Abstract  No.  1601  (1911)] 
have  been  criticised  by  Campbell  [Abstract  No.  1086  (1912)],  who  affirms  that 
from  measurements  of  the  p.d.  between  two  electrodes  on  one  of  which 
a-particles  are  falling,  very  little  information  can  1x5  obtained  as  to  the 
velocity  of  the  secondary  ^-rays.  Campbell's  objection  arises  partly  from 
the  fact  that  a  very  large  field  is  required   to  completely  drag   out  the 
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negatively-charged  ^-rays  from  a  plate.  In  the  present  experiments  the 
author  shows  that  this  effect  is  only  pronounced  when  dealing  with  rough 
surfaces  such  as  carbon  or  soot.  With  smooth  surfaces,  using  polonium, 
practically  all  the  ^-rays  come  out  without  a  field,  whether  from  the  plate  on 
which  the  polonium  is  deposited  or  (torn  an  electrode  on  which  the  a-particles 
arc  falling.  The  velocity  distribution  of  the  ^-rays  was  determined  from  the 
values  of  the  potential  required  to  prevent  their  escape  from  a  plate,  and 
found  to  be  about  that  of  Maxwell  for  the  distribution  of  the  velocities  oi  the 
molecules  in  a  gas.  However,  from  a ''  poloniumised  **  plate  ^-rays  could  be 
detected  with  velocities  up  to  the  values  corresponding  to  a  fall  of  potential 
of  from  88  to  48  volts,  while  from  an  electrode  on  which  the  a-particles  fell, 
the  max.  velocities  detected  corresponded  to  only  15-^  volts.  Higher 
velocities  were  presumably  ndt  observed  in  both  cases  owing  to  the  small 
number  of  particles  to  be  expected.  The  mean  velocity  of  the  secondary 
S-Tsys  was  determined  to  be  from  4  to  10  volts,  the  more  frequently  occurring 
having  velocities  not  greater  than  6  volts.  E.  M. 

185.  RadUhacHvity  cf  Water  issuing  from  Monte  A  miataf  and  A  tmospheric  DiS' 
Persian  in  the  Nei^bouf  hood.  R.  Nasini  and  C.  Porlezza.  (Accad.  Lincei, 
Atti,  21.  pp.  476-478,  Oct.  27, 1912.)— A  redetermination  of  the  radio-activity 
of  the  water  from  several  springs  on  Monte  Amiata  some  twelve  months  after 
the  first  examination  [Abstract  No.  1210  (1912)],  and  following  an  unusually 
dry  period,  gives  results  very  similar,  with  one  exception,  to  those  previously 
obtained,  and  shows  this  property  of  the  waters  to  be  fairly  constant.  The 
atmospheric  dispersion  was  also  not  appreciably  different.  W.  H.  Sr. 

186.  Estimation  of  Emanation  Content  of  Spring  Waters.  Q.  Bemdt. 
(Ann.  d.  Physik,  88.  6.  pp.  958-986,  Aug.  18, 1912.>— The  paper  is  theoretical 
and  deals  with  a  calculation  of  corrections  necessary  for  the  time  since  the 
water  was  collected,  etc.  Following  the  results  of  Duane  and  Laborde 
[Abstract  No.  926  (1910)]  the  author  concludes  that  in  terms  of  the  initial  and 
max.  a-ray  activity  of  RaEm  enclosed  in  a  cylindrical  ionisation  vessel  of 
internal  area  O,  and  volume  V  (at  760  cm.  and  15°  C),  1  Mache  unit  is 
equal  to  X/1000  X  5-2(l-0-52  0/V)  and  X/1000  x  1815(1-0-52  O/V)  respectively  ; 
X  being  the  disintegration  constant  of  RaEm,  i.e.  2*08  x  10^.  E.  M. 

187.  Fluctuations  in  the  Ionisation  Produced  by  yRays.  E.  Buchvrald. 
(Ann.  d.  Physik,  89. 1.  pp.  41-62,  Sept.  5, 1912.)— The  author,  continuing  the 
work  of  E.  Meyer  and  others,  has  made  a  mathematical  investigation  of  the 
variations  produced  in  the  ionisation  from  a  constant  source  of  y-rays. 

E.  M. 

188.  The  Discovery  of  Radio-activity,  and  its  Influence  on  the  Course  of 
Physical  Science.  O.  Lodge.  (Chem.  Soc.,  Journ.  101.  pp.  2005-2042, 
Oct.^  1912.    Becquerel  Memorial  Lecture.) 

189.  Emanation  from  tht  Soil  to  the  Atmosphere.  L.B.Smyth.  (Phil. 
Mag.  24.  pp.  682-687,  Oct.,  1912.) 
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lOO.  Thermostat  with  Air-heating.  F.G6pel.  (Zeitschr.  Instrumentenk., 
Beib.  ao.  pp.  209-ail,  Oct.  15,  1912.  Communication  from  the  Physikal.- 
Techn.  Reichsanstalt.) — Describes  a  large  thermostat,  the  inside  space  having 
a  base  area  of  50  x  76  cm.%  and  height  80  cm.  The  inner  walls  are  of  sheet 
copper  and  the  outer  of  sheet  zinc.  The  base  of  the  outer  case  is  continuous, 
but  the  base  of  the  inner  case  has  a  space  25  mm.  in  width  between  it  and 
the  sides.  The  double- walled  space  is  closed  at  the  top  by  a  strong  glass 
plate,  5  cm.  below  which  is  another  provided  with  a  rectangular  opening. 
The  walls  between  the  two  glass  plates  are  provided  with  holes.  The  heating 
of  the  circulating  air  is  efiFected  by  means  of  a  flat  ring-shaped  coil,  electrically 
heated,  over  which  the  air  must  pass.  The  thermostat  has  an  outside  casing, 
which  gives  outside  the  zinc  case  an  air-space,  then  a  layer  of  cork,  then 
another  air-space,  and  last  the  outer  cover  of  wood.  Temperature  researches 
show  that  inside  the  thermostat  the  temperature  can  without  difficulty  be 
maintained  constant  to  0*1  deg.  Two  cooling  experiments  (after  stopping  the 
motor  for  the  heating)  gave  for  4  deg.  temperature-di£Ference  between  the 
room  and  the  thermostat  a  cooling  of  0-018  deg.  per  min.,  for  6  deg.  tempera- 
ture-difiFerence  a  cooling  of  0*021  deg.  per  min.  For  further  details  the 
diagrams  in  original  paper  should  be  consulted.  A.  W.' 

191.  Dilatation  of  Steel.  W.  Block.  (Kaiserl.  Normal-Eichungs  Kom- 
mission,  Wiss.  Abhandl.  No.  8.  pp.  59-69,  1912.)— By  means  of  the  Fizeau 
interference  dilatometer,  used  with  helium  lines,  the  dilatation  of  hardened 
and  tempered  samples  of  steel  in  ranges  of  40  deg.  or  80  deg.  were  in  one 
instance  (12*01  +  0-OllOT)  /i,  and  in  another  (1296  -|-  0-0168T)  ;•.  The  mean 
value  gives  12*76  fi  at  20^.  Three  unhardened  samples  of  the  same  steel  gave 
the  following  results  : — 

(10*06  +  0-0186T)  fi  per  metre. 
(10*51  +  00091T)  /« 
(10*28  +  00115T)  /« 
Mean  (10*28  -|-  OOllT)  fi 

and,  at  20^,  10*50  fi  per  metre.  Attention  is  drawn  to  the  marked  difference 
between  the  hardened  and  unhardened  samples.  The  effect  is,  however, 
more  marked  in  a  small  sample,  because  the  hardening  is  more  complete. 
The  following  values  are  suggested  for  use,  as  being  correct  to  about  2  %  : — 
For  pieces  with  dimensions  about  100  mm.,  11  fi ;  50-20  mm.,  11*5  fi ; 
20-10  mm.,  12  fi ;  10  mm.  and  less,  128  fi,  F.  R. 

192.  Apparatus  for  Boyle^s  Law.  P.  Gehne.  (Phys.  Zeitschr.  18.  pp.  946- 
948,  Oct.  1,  1912.)— Describes  a  small  apparatus  for  the  demonstration  of 
Boyle's  law,  and  adapted  for  projection  with  an  ordinary  lantern.  A 
horizontal  capillary  glass-tube  (C)  has  a  small  air-bubble  at  the  closed 
end;  the  other  end  is  connected  to  a  manometer  tube  (M),  and  a  side 
connection  from  M  leads  to  a  longer  vertical  tube  (V).  M  is  completely  filled 
with  mercury  at  first,  V  being  about  one-third  full,  and  the  apparatus  is  then 
evacuated,  and  the  top  of  V  sealed.    V  contains  also  a  glass  rod,  to  the  upper 
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end  of  which  a  short  iron  cylinder  is  attached.  The  pole-pieces  of  an  electro- 
magnet fit  round  the  tube  V,  and  so  by  raising  or  lowering  the  magnet  the 
glass  rod  may  be  moved  to  any  desired  position  inside  the  tube,  thus  giving 
a  ready  means  of  altering  the  level  of  the  mercury  inside.  The  pressure  of 
the  air-bubble  in  C  is  measured  by  the  height  of  the  mercury  in  M  above  the 
horizontal  tube  C,  and  the  volume  is  determined  by  the  length  of  tube  filled. 
Both  the  tubes  C  and  M  are  provided  with  appropriate  glass  scales,  and  these 
are  shown  on  projection,  so  that  Boyle's  law  may  be  easily  demonstrated  to  a 
class.  In  addition,  a  thin  wire,  bent  into  the  proper  hyperbola  curve  for  the 
apparatus,  and  fixed  relative  to  two  axes,  also  of  wire,  is  adjusted  so  that  the 
end  of  the  mercury  thread  in  C  lies  on  the  curve,  while  the  horizontal  axis 
coincides  with  the  level  of  the  mercury  in  M.  The  curve  with  its  axes 
is  connected  by  a  string  passing  over  two  pulleys  to  the  movable  electro- 
magnet, and  as  the  latter  moves  up  or  down  the  horizontal  axis  moves  down 
or  up,  and  thus  always  coincides  with  the  level  of  the  mercury  in  M.  As  the 
wires  are  projected  with  the  rest  of  the  apparatus,  it  is  easy  to  see  how  the  end 
of  the  mercury  thread  in  C  always  lies  on  the  curve.  A.  W. 

193.  Dilatation  of  Solids,  W.  Block.  (Kaiserl.  Normal-Eichungs 
Kommission,  Wiss.  Abhandl.  No.  8.  pp.  78-84,  1912.)— The  difference 
between  the  expansions  of  a  rod  of  known  dilatation  and  the  specimen  is 
measured  by  attaching  a  knife-edge  to  one  end  of  the  standard  rod,  and 
resting  one  end  of  the  specimen  on  this.  Between  the  other  ends  is  supported 
a  double  knife-edge  carrying  a  mirror,  whose  movements  are  observed  in  the 
usual  way.  The  results  for  three  samples  of  galvanised  iron  telegraph  wire 
per  1  deg.  C,  per  metre  at  18°  C,  ranged  from  11*66  /« to  11*78  /«,  including 
strained  specimens.  A  mean  result  for  two  samples  of  ebonite  was  94  fi  per 
1  deg.  C.  per  m.  at  20°.  An  Al  alloy  containing,  besides  Al,  chiefly  Cu  7*28  and 
Zn  2^  per  cent.,  gave  22*7  fi  at  26°  C.  Another  with  4*98  per  cent.  Cu  gave 
231  /A  at  26  5°  Another  with  488  Cu,  072  Mn,  0-68  Mg  gave  22-6  fi  at  266°. 
These  results  are  slightly  lower  than  the  figure  28*6  fi  usually  given  for  Al. 

F.  R. 

194.  Rise  of  Temperature  near  Melting  Icebergs.  H.  T.  Barnes. 
(Engineering,  94.  pp.  809-810,  Dec.  18,  1912.  Nature,  90.  pp.  408-410, 
Dec.  12, 1912.) — ^The  author  withdraws  certain  statements  made  in  his  Royal 
Institution  lecture  [Abstract  No.  1010  (1912)].  Taking  measurements  in  the 
Straits  of  Belle  Isle,  he  finds  that  the  temperatures  of  the  water  decreased  as 
the  distance  from  the  iceberg  increased,  e.g.  from  6*2°  to  8*6°  C  in  a  distance 
of  6  miles.  With  the  assistance  of  Mcintosh  and  O.  Maass  he  also  observed 
that  the  density  of  the  water  near  the  iceberg  was  not  appreciably  diminished 
by  the  melting  ice,  because  the  bergs  melted  slowly.  He  therefore  adheres 
only  to  the  first  two  of  O.  Pettersson's  three  suggestions,  which  he  had  previ- 
ously supported  :  The  melting  of  ice  in  salt  water  produces  three  currents : 
(1)  a  current  of  sea  water  cooled  by  the  ice,  sinking  downward ;  (2)  a  current 
of  warm  water  moving  towards  the  ice ;  (8)  a  current  of  light  fresh  water 
from  the  ice,  rising  and  spreading  over  the  surface  of  the  sea.  The  white 
colour  of  icebergs,  he  further  states,  is  due  to  air  bubbles,  which  makes  the 
melting  ice  effervesce  in  experiments,  and  may  account  for  the  explosion 
of  icebergs ;  the  cooling  e£Fect  produced  by  land  is  confirmed.  H.  B. 

196.  Specific  Heat  of  some  Elements  at  Low  Temperatures,    T.  Estreicher 

and  M.   Staniewski.     (Acad.  Sci.  Cracovie,  Bull.  8a.  pp.  884-841,  Oct., 
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1912.)— The  method  of  mixtures  was  used,  the  element  of  which  the  specific 
heat  was  to  be  determined,  being  cooled  to  —190°  in  liquid  air,  or  to  —80°  in 
solid  COs  and  alcohol,  and  then  introduced  into  water  or  toluene  in  the 
calorimeter.  In  the  case  of  bromine  and  iodine  the  elements  were  sealed  up 
in  glass  bulbs,  whereas  with  sodium  and  potassium  cylinders  of  the  pure 
metals  were  wrapped  tightly  in  tin-foil,  whereby  oxidation  was  prevented. 
The  following  specific  heats  were  obtained,  the  temperature  range  being 
indicated  in  brackets:  Toluene,  0*4015  ±  0-0008  (14°  —  17*5°) ;  bromine, 
0-07016  (— 192°  to  —  80°),  the  atomic  heat  being  661 ;  iodine,  0-0464  (—191° 
to  —  80°)  and  atomic  heat,  5-76,  0-04862  (—  90°  to  +  17°),  atomic  heat,  6-16  ; 
sodium,  0-2478  (— 191°  to  —80°),  the  atomic  heat  being  6-70,  02714  (—80°  to 
+ 17°),  atomic  heat,  6-24  ;  potassium,  0*1661  (—  191°  to  —  80°)  and  atomic  heat, 
6-06,  016771  (—  80°  to  +  18°),  atomic  heat,  666 ;  manganese,  0-08208  (-  188° 
to  —  79-2°),  atomic  heat,  4606,  0-10906  (—  79*2°  to  -f  16°),  atomic  heat,  6-99. 

T.  8.  P. 

196.  Radiation  Constant.  L.  Puccianti.  (N.  Cimento,  4.  Sen  6. 
pp.  822-880,  Oct.,  1912.) — ^The  author  has  made  a  further  determination  of 
the  radiation  constant  of  a  black  body,  neutralising  the  heat  lost  by  one  black 
body  at  the  ordinary  temperature  to  another  black  body  at  the  temperature  of 
liquid  air  by  the  Joule  effect  of  an  electric  current,  and  determining  directly 
the  p.d.  and  the  resistance  of  the  conductor.  The  method  is  not  so  sensitive 
as  the  bolometric  one  previously  described  [Abstract  No.  1868  (1912)],  but 
the  value  of  <r  is  found  to  lie  between  6-00  and  680  x  10-".        W.  H.  Si. 

197.  Denial  of  Kirchhoff's  Law  for  Heterogeneous  Bodies.  W.  Voigt. 
(Phys.  Zeitschr.  18.  pp.  848-862,  Sept.  16, 1912.)— A  mathematical  discussion 
of  the  proportionality  of  emission  and  absorption,  in  which  it  is  maintained 
that  this  proportionality  (asserted  by  Kirchhoff)  has  only  so  far  been 
established  for  homogeneous  bodies.  [See  Abstracts  Nos.  661  (1910)  and 
1868  (1912).]  E.  H.  B. 

198.  Determinations  of  the  Vapour  Tension  of  Nitrogen  Tetroxide,  F.  E,  C. 
Scheffer  and  J.  P.  Treub.  (Konink.  Akad.  Wetensch.  Amsterdam, 
Proc.  16.  pp.  166-178,  Sept.  8,  1912.) — The  critical  temperature  of  nitrogen 
tetroxide,  observed  by  reflected  light  in  a  paraffin  bath,  is  found  to  be  168*2°. 
The  vapour  tension  has  been  observed  in  a  manometer  similar  to  that  used 
previously  [cpmpare  Abstract  No.  618  (1912)],  but  more  elongated  and 
smaller.  In  one  form  of  the  apparatus  the  manometer  is  enclosed  in  a  com- 
bustion tube  attached  to  a  Cailletet  apparatus  and  provided  with  an  outer 
jacket  containing  liquid,  which  may  be  heated  electrically.  The  highest 
pressure  thus  obtainable  is  67  atmos.,  which  is  below  the  critical  pressure.  In 
a  second  form  of  apparatus  the  combustion  tube  is  replaced  by  a  copper  tube, 
provided  with  transverse  tubes  opposite  the  needle  of  the  manometer,  closed 
with  glass  plates  cemented  into  steel  mounts  by  an  enamel  of  sodium  and 
potassium  carbonates,  lead  oxide  and  silica.  The  copper  tube  is  surrounded 
by  two  spiral  lead  tubes,  through  which  heated  oil  is  circulated  in  opposite 
directions.  A  pressure  of  160  atmos.  may  be  reached.  The  critical  pressure 
is  100  ±  2  atmos.  Calculation  shows  that  at  the  critical  point  the  substance 
must  consist  almost  entirely  of  NOi-molecules.  The  calculated  heat  of 
evaporation  at  the  boiling-point  is  9200  gm.  cals.  T.  S.  P. 
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199.  Axial  Emission  of  Sound  in  a  Cylindrical  Tube.  M(ary)  Taylor. 
(PhU.  Mag.  24.  pp.  666-^664,  Oct.,  1912.)— A  mathematical  treatment  of  a 
problem  suggested  by  Rayleigh  s  "  Sound  "  (art.  801).  The  result  is  obtained 
that,  in  the  absence  of  dissipative  forces,  the  emission  of  energy  by  the  source 
is  a  discontinuous  function  of  the  frequency.  If  the  frequency  is  gradually 
increased,  the  emission  tends  to  become  infinite  as  the  frequency  approaches 
any  one  of  a  series  of  critical  values,  but  becomes  finite  again  immediately  on 
passing  these.  An  attempt  is  made  to  show  the  manner  in  which  dissipative 
forces  will  affect  the  above  results.  E.  H.  B. 

200.  Maintenance  of  Vibrations  by  Variable  Spring.  C.  V.  Raman.  (Phil. 
Mag.  24.  pp.  518-520,  Oct.,  1912.)— This  paper  deals  with  the  maintenance  of 
vibrations  by  a  periodic  variation  of  the  spring  to  which  the  system  is  subject. 
The  matter  is  treated  analytically,  and  it  is  shown  that  with  the  relations  of 
frequencies  contemplated  the  energy  supplied  compensates  for  that  dissi- 
pated. The  maintenance  in  question  is  then  experimentally  realised,  and 
£fteen  photographs  show  the  figures  obtained  by  a  point  on  a  string  main- 
tained in  vibration  by  a  fork  on  the  principle  of  Mclde's  experiment.  The 
relation  referred  to  is  illustrated  as  follows  :  If  the  frequency  of  the  imposed 
variation  of  spring  is  60  per  sec,  then,  under  suitable  circumstances,  vibra- 
tions would  be  maintained  on  systems  whose  free  periods  are  nearly  equal  to 
«),  60,  90, 120, 160,  etc.  E.  H.  B. 

201.  Photography  of  Sound-waves,  A.  L.  Foley  and  W.  H.  Souder. 
(Phys.  Rev.  36.  pp.  878-886,  Nov.,  1912.)— Describes  the  photograph  of  the 
sound-waves  from  an  electric  spark  by  a  point  source  shadow  method  very 
similar  to  that  used  by  C  V.  Boys  in  1892  for  the  photography  of  "  flying  " 
bullets  and  their  accompanying  shells  of  compressed  and  rarefied  air.  Thirty 
excellent  reproductions  of  the  photographs  accompany  the  paper.  These 
inchide  plane  and  spherical  reflection,  spherical  refraction  at  lenses  of  SOa 
and  COt,  and  dififraction  at  plane  and  curved  gratings.  E.  H.  B. 

202.  Upper  Partials  of  Tuning-fork,  F.  H.  Parker.  (Nature,  90.  p.  861, 
Nov.  28, 1912.) — Calls  attention  to  the  use  of  the  fall  plate  to  obtain  on  its 
smoked  surface  traces  of  the  fundamental  and  upper  partials  of  a  tuning- 
fork,  and  thus  ascertain  their  frequency  ratios.  Smoke  traces  were  taken  and 
a  reproduction  is  given.  The  prime  had  a  frequency  of  29  5,  and  the  upper 
partials  were  theoretically  expected  to  have  frequencies  of  the  order  185  and 
610,  while  the  experimental  numbers  from  single  observations  of  each  were 
184  and  612  respectively.  E.  H.  B. 

208.  Exhibition  of  Phonographic  Waves.  H.  Benndorf  and  R.  P6ch. 
(Akad.  Wiss.  Wien,  Ber.  120.  2a.  pp.  1811-1882,  Dec,  1911.  24th  Report  of 
the  Phonogramm-Archivs-Kommission.) — Describes  an  apparatus  for  making 
traces  of  the  waves  in  a  phonograph  plate.  A  needle  passes  between  two 
pairs  of  rollers  to  feel  the  waves  and  its  motion  is  magnified  by  two  levers 
whose  arms  are  6  to  100  mm.  and  6  to  400  mm.  respectively.  [See  Abstract 
No.  257  (1909).]  .  E.  H.  B. 
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ELECTRICITY  AND   MAGNETISM. 

THEORY,  ELECTROSTATICS  AND  ATMOSPHERIC  ELECTRICITY. 

204.  Magnetic  Force  on  Moving  Electrons,  L.  dc  la  Rive.  (Archives 
des  Sciences,  84.  pp.  266-267,  Sept.,  1912.  Paper  read  before  the  Soc. 
Suisse  de  Physique,  Altdorf ,  Sept.  10, 1912.) — A  new  mathematical  treatment 
of  the  motion  of  an  electron  in  a  magnetic  field.  Its  result  is  summarised  as 
follows: — "The  identity  of  the  Biot-Savart  force  with  the  composite 
centrifugal  force,  which  in  the  case  of  negative  charges  are  contrary  in 
direction,  produces  in  the  case  of  rotating  axes  the  disappearance  of  the 
centrifugal  force  and  the  appearance  of  an  attractive  force  proportional  to 
the  distance."  E.  E.  F. 

206.  Model  of  a  Radiating  Atom.  K.  F.  Herzfeld.  (Akad.  Wiss.  Wien, 
Ber.  121.  2a.  pp.  598-601,  April,  1912.)— Thomson's  positive  atom  is  modified 
so  as  not  to  contain  the  same  density  of  positive  electrification  throughout, 
but  a  density  varying  at  various  depths.  The  electrons  revolve  in  concentric 
circles  only.  It  is  then  shown  that  a  model  may  be  obtained  which  emits 
Balmer's  series  of  hydrogen  lines.  E.  E.  F. 

206.  Multiply-charged  Atoms.  J.  J.  Thomson.  (Phil.  Mag.  24.  pp.  668- 
672,  Oct.,  1912.  Paper  read  before  the  Mathematical  Congress,  Cambridge, 
Aug.,  1912.) — In  the  photographs  of  the  positive  rays  the  Hg  line  is 
remarkable  for  the  exceptionally  small  displacement  of  the  head  of  its 
parabola  [see  Abstract  No.  1870  (1912)].  Even  when  the  electric  and 
magnetic  fields  are  strong  enough  to  produce  deflections  of  several  mm.  in 
the  heads  of  the  parabolas  corresponding  to  the  other  elements,  the  head  of 
the  Hg  parabola  is  so  little  deflected  that  it  seems  at  first  to  coincide  with  the 
origin.  When,  however,  the  electric  field  is  very  large  (from  5000  to 
10,000  volts  per  cm.)  the  head  of  this  parabola  is  found  to  be  displaced  by 
i  of  the  normal  displacement  of  the  heads  of  the  parabolas  corresponding  to 
the  other  elements.  The  displacement  due  to  the  electric  field  is  inversely 
proportional  to  the  kinetic  energy  of  the  particle  displaced,  so  that  the  atoms 
which  produce  the  head  of  the  Hg  parabola  must  have  8  times  the  max. 
amount  of  energy  possessed  by  the  normal  atoms.  This  could  be  accounted 
for  if  some  of  the  Hg  atoms  in  the  discharge  tube  had  lost  8  corpuscles. 
The  plates  taken  with  large  electrostatic  deflections  show  the  existence  of 
7  parabolas  due  to  Hg;  the  eighth  has  not  been  detected,  but  as  the 
parabolas  get  in  general  fainter  for  each  additional  charge  on  the  atom,  the 
parabola  corresponding  to  8  charges  is  probably  too  faint  to  be  detected. 
The  question  arises  as  to  how  the  Hg  atom  acquires  these  very  various 
charges.  Reasons  are  given,  based  on  examination  of  the  photographs,  for 
believing  that  there  is  no  ionisation  of  such  a  kind  as  to  deprive  the  Hg  atom 
of  7,  6,  6,  4,  8,  or  2  corpuscles,  but  that  there  are  only  two  ^pes  of  ionisation. 
In  the  first  method  the  ionising  agents  are  the  rapidly  moving  corpuscles 
which  constitute  the  kathode  rays  ;  these  very  small  particles  penetrate  into 
the  atom  and  come  into  collision  with  the  corpuscles  inside  it  individually,  the 
collision  in  favourable  cases  causing  the  corpuscle  struck  to  escape  from 
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the  atom ;  this  type  of  ionisation  results  in  the  atom  losing  a  single  charge. 
In  the  other  type  of  ionisation  we  suppose  that  the  Hg  atom  is  struck  by  a 
rapidly  moving  atom  and  not  by  a  corpuscle  ;  after  the  collision  the  Hg  atom 
starts  off  with  a  very  considerable  velocity,  which  at  first  is  not  shared  by  the 
corpuscles  inside  it.  Thus  if  there  were  8  corpuscles  in  the  Hg  atom 
connected  with  about  the  same  firmness  to  the  atom,  the  result  of  the  atom 
acquiring  a  high  velocity  by  collision  might  be  the  detachment  of  the  set 
of  8,  leaving  the  atom  with  a  charge  of  8  units  of  positive  electricity.  The 
atoms  with  from  2  to  7  units  of  positive  electricity  must  be  supposed  to  have 
regained  6  to  1  corpuscles  subsequently.  All  the  elements  examined  give 
multiply-charged  positive  atoms  with  the  exception  of  hydrogen,  on  which 
never  more  than  one  charge  has  been  observed.  The  majority  of  the 
elements  seem  to  acquire  only  two  charges.  Nitrogen  atoms  have  been 
observed  with  8  charges,  but  the  parabola  due  to  the  triply-charged  atom  is 
exceedingly  faint.  Argon  shows  triply-charged  atoms  very  distinctly.  The 
argon  plate  shows  the  He  line,  and  from  this  it  is  concluded  that  in  a  volume 
of  about  2  litres  of  argon  at  1/800  mm,  Hg  pressure  a  quantity  of  He 
occupying  only  4  x  10~*  c.cm.  at  atmospheric  pressure  could  be  detected. 
An  interesting  result,  which  is  being  further  investigated,  is  that  when  very 
pure  nitrogen  is  in  the  discharge-tube  the  Hg  line  corresponding  to  the  atom 
with  5  charges  becomes  abnormally  bright,  brighter  than  those  for  the  atom 
with  4  or  even  8  charges,  though  in  other  gases  the  greater  the  charge  the 
fainter  the  line.  A.  W. 

207.  Atomic  and  Molecular  Charges.  F.  Sanford.  (Phys.  Rev.  85. 
pp.  276-281,  Oct.,  1912.) — Forms  estimates  of  the  atomic  and  molecular 
charges  from  the  work  of  ].  ].  Thomson  and  of  Knipp,  and  thus  shows  that 
for  a  number  of  Li-,  Na-,  and  K-salts  the  relations  (i)  between  heat  of  formation 
and  molecular  charge,  and  (ii)  between  solubility  and  charge  are  each 
linear.    Hence  the  same  law  holds  between  the  heat  and  the  solubility. 

E.  H.  B. 

208.  Coefficients  of  the  Loreniz  Transformation.  C.  Kraft.  (Acad.  Sci. 
Cracovie,  Bull.  5a.  pp.  885-415,  May,  1912.)— Calculates  the  coefficients  for 
the  case  when  the  two  systems  of  co-ordinates  have  no  common  axis,  but 
are  inclined  to  one  another  at  any  angle.  The  treatment  is  based  on  the 
relativity  principle.  E.  E.  F. 

209.  Unipolar  Induction  and  Condenser  Rotating  in  Magnetic  Field,  E.  H. 
Kennard.  (Phys.  Zeitschr.  18.  pp.  1155-1157,  Dec.  1, 1912.)— The  author's 
conclusions  [see  Abstract  No.  1859  (1912)]  having  been  contested  by  Bamett, 
the  matter  is  treated  analytically,  and  the  author  considers  that  the  experi- 
ments of  Barnett  and  himself  support  the  view  that  in  unipolar  induction  the 
e.m.f.  has  its  seat  in  the  moving  part,  whichever  this  may  be,  and  that  they 
contradict  the  simplest  form  of  the  theory  of  moving  lines  of  force.    G.  E.  A. 

210.  Electromagnetic  Induction  and  Relative  Motion.  S.  J.  Barnett. 
(Phys.  Zeitschr.  18.  pp.  808-805,  Sept.  1,  1912.  Phys.  Rev.  85.  pp.  828-^86, 
Nov.,  1912.) — A  cylindrical  condenser,  short-circuited  by  a  wire,  brought 
into  a  uniform  magnetic  field  parallel  to  the  axis  of  the  condenser,  and 
rotated  round  its  axis  while  the  magnet  (or  coil)  remains  fixed  in  position, 
becomes  charged  to  a  certain  voltage ;  this  voltage  is  equal  to  the  product 
of  the  angular  velocity  into  the  magnetic  flux  through  the  annular  space 
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between  the  two  condenser  plates.  If,  on  the  other  hand,  the  condenses 
and  its  appurtenances  are  fixed  while  the  magnet  (or  coil)  is  rotated,  the 
relative  movement  is  the  same,  but  the  question  remained  whether  the  con- 
denser becomes  charged  to  the  same  extent  as  before.  The  author's  results 
give  a  decided  answer  in  the  negative,  the  resultant  charge  being,  within  the 
limits  of  error,  equal  to  zero.  Then  follows  a  discussion  of  the  history  of  the 
question  and  of  its  bearings  on  the  problem  of  unipolar  induction.  This 
problem  cannot  be  solved  by  experiments  on  closed  circuits  or  by  any  of 
the  electrostatic  methods  hitherto  proposed.  A.  D. 

211.  Changes  in  Dielectric  Constant  by  Strain.  E.  P.  Adams  and  C.  W. 
Heaps.  (Phil.  Mag.  24.  pp.  607-513,  Oct.,  1912.)— One  of  the  present  authors 
previously  obtained  the  following  expression  for  the  fractional  elongation  of  a 
charged  thin  cylindrical  condenser,  open  at  the  ends,  ^  =  —  (yidy{di  +  ^f)<'/K, 
where  d  is  the  thickness  of  the  dielectric  and  is  small  compared  with  its 
internal  radius,  V  is  the  p.d.  to  which  the  condenser  is  charged,  <f  is  Poisson's 
ratio,  and  K  the  specific  inductive  capacity  of  the  dielectric ;  ^i  and  8t  are 
two  constants  of  the  dielectric  :  the  former  the  change  in  K  for  unit  strain 
along  the  lines  of  force,  and  the  latter  for  unit  strain  in  a  perpendicular 
direction  [see  Abstract  No.  528  (1912)].  The  present  paper  deals  with 
experimental  determinations  of  the  deltas  for  hard  rubber,  soda  glass,  and 
Jena  glass.  It  is  found  that  for  these  solid  dielectrics  (as  for  fluid  dielectrics) 
the  two  deltas  are  practically  equal.    The  values  are  then  as  follows  : — 

Dielectric.  Hard  Rubber.        Soda  Glass.  Jena  Glass. 

Value  of  (^,  +  5,)      -2-56  -8*14  —8-4 

On  the  erroneous  theory  of  electrostriction  the  elongation  to  be  expected  is 
given  by  e'  =  (V/^)*K/87rE.  The  ratio  of  the  two  expressions  for  elongation 
is  etc'  =  —  (^1  +  StjtrlK.  For  tlie  soda  glass  and  Jena  glass  the  values  of  this 
ratio  are  of  the  order  0*07  and  0*25  respectively.  £.  H.  B. 

212.  Electrification  by  Liquid  Dropping,  K.  v.  Bernol4k.  (Ann.  d. 
Physik,  89.  3.  pp.  497-518,  Oct.  15,  1912.)— An  experimental  research  from 
which  the  following  conclusions  are  drawn  : — (1)  The  phenomena  of  electri- 
fication by  the  separation  of  liquid  drops  at  a  pipe  end  (noticed  by  Holmgren 
and  later  by  Triibi)  was  confirmed  under  most  rigorous  conditions.  (2)  Tha 
magnitude  of  this  effect  depends  essentially  on  the  type  of  the  drop  forma- 
tion, and  is  not  fixed  simply  by  that  of  the  primary  drops.  (8)  The  elec- 
trification depends  largely  on  the  formation  of  the  smaller  or  secondary 
drops  which  occur  between  the  primary  ones.  (4)  The  magnitude  of  the 
electrification  depends  on  the  number  and  speed  of  formatiOA  of  these 
secondary  drops  (or  droplets).  (5)  When  the  sudden  development  of  thesei 
droplets  is  hindered  the  electrification  may  be  diminished  by  80-80  per  cent, 

E.  H.  B. 

213.  The  Large  Ions  in  the  Atmosphere.  J.  A.  McClelland  and  H.' 
Kennedy.  (Roy.  Irish  Acad.,  Proc.  80.  5.  pp.  72-91,  Dec.,  1912.)— For  the 
purpose  of  the  experiments  a  special  apparatus  was  constructed  to  thq 
authors'  design,  and  attention  was  first  directed  to  the  question  of  whether 
the  large  ions  are  all  of  the  same  mobility  or  whether  they  are  a  mixture  of 
ions  of  different  masses.  The  former  was  found  to  be  the  case,  and  the  value 
for  the  mobility,  1/3100  cm.  per  sec,  is  in  good  agreement  with  that  given 
by  Langevin.    No  indication  was  found  of  ions  of  a  mobility  of  1/100  cm. 
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t>er  sec.  ^  found  by  Pollock.  Assuming  that  each  ion  carries  the  electronic 
charge  the  number  of  large  ions  per  ccm.  was  found  to  vary  from  8700  to 
60,000,  the  average  number  being  16,000.  There  was  no  difference  between 
the  number  of  positive  and  negative  ions.  Some  experiments  were  made  on 
the  power  of  reproduction  of  large  ions  in  air  which  has  been  previously 
freed  from  them.  As  regards  the  nature  of  the  ions  the  conclusion  is  reached 
that  they  consist  of  invisible  water  drops  which  have  combined  each  with 
one  small  ion.  The  probable  capture  of  large  ions  by  the  type  of  apparatus 
commonly  employed  to  ngieasure  the  number  of  small  ions  present  in  the 
atmosphere  throws  great  doubt  on  the  accuracy  of  the  figures  usually  given 
for  this  number.  It  is  pointed  out  that  the  observations  recorded  in  the 
paper  were  all  made  in  impure  town  air.  J.  S.  Di. 

214.  Electric  Screening  by  Silver  Films,  [Miss]  S.  Hyatt.  (Phys.  Rev. 
85.  pp.  887-846,  Nov.,  1912.) — By  experiments  on  an  electroscope  inside  a 
cage  having  a  hole  at  the  top  covered  by  a  glass  plate  bearing  a  silver  deposit 
on  one  side,  it  was  found  that  at  some  limiting  thickness  between  80  to  50  /i/i 
a  silver  film  when  used  as  part  of  a  hollow  conductor  becomes  opaque  to 
electrostatic  induction  from  outside.  E.  H.  B. 


DISCHARGE   AND  OSCILLATIONS. 

215.  Effect  of  a  Magnetic  Force  on  the  Motion  of  Negative  Ions  in  a  Gas. 
J.  S.  Townsend  and  H.  T.  Tizard.  (Roy.  Soc,  Proc.  Ser.  A.  87.  pp.  857- 
865,  Oct.  2,  1912.) — When  the  velocity  of  an  ion  in  a  gas  is  proportional  to 
the  electric  force  (X)  and  inversely  proportional  to  the  pressure  (P)  the  size 
of  the  ion  is  unaltered  by  changes  in  either.  For  a  large  range  of  pressures 
this  condition  holds,  but  for  low  pressures  the  velocity  of  the  negative  ions 
undergoes  large  changes  when  small  variations  are  made  in  either  X  or  P. 
The  increase  in  mobility  may  be  explained  on  the  hypothesis  that  the  mass 
associated  with  the  negative  ion  diminishes  at  low  pressures.  The  present 
experiments  were  made  to  investigate  this,  and  to  find  to  what  extent  the 
electrometric  state  prevails  as  the  pressure  is  reduced.  A  stream  of  negative 
ions  moving  with  a  constant  velocity  under  a  small  electric  force  was 
obtained  by  allowing  them  to  pass  through  a  slit  into  the  electric  field. 
The  stream  fell  on  a  system  of  parallel  electrodes,  and  could  be  deflected 
by  a  small  magnetic  field  (about  14  e.m.  units).  From  considerations  of  dis- 
turbances by  di£Fusion  the  experiments  were  generally  carried  out  at  pres- 
sures from  8  to  10  mm.  of  Hg.  The  mean  value  of  e/m  for  the  ions  in  the 
stream  was  deduced  from  the  amount  of  deflection  caused  by  the  magnetic 
field.  Even  at  the  higher  pressures  the  results  showed  that  the  electrons 
cannot  be  associated  with  the  molecules  continuously.  With  a  force  of 
2  volts/cm.  and  a  pressure  of  88  mm.  Hg  the  mean  value  of  efm  was  found  to 
be  4  X  lO''.  The  value  of  ejm  when  m  is  a  molecule  of  air  is  10^^  and  for  an 
electron  it  is  approximately  5*6  x  10^^  This  shows  that  under  these  circum- 
stances of  pressure  and  electric  field  (with  dry  air)  the  ion  must  be  in  the 
electronic  state  while  travelling  between  most  of  the  collisions  with  molecules. 
Further  investigations  are  in  progress  at  lower  pressures  and  with  higher 
electric  forces.  E.M. 

216.  Kinetic   Theory  of  Ionised  Gases.    Gouy.    (Comptes  Rendus,  155. 
pp.  688-686,  Oct.  14,  1912.)— Considers  a  gas  maintained  adiabatically  at  a 
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temperature  such  that  a  very  small  portion  of  its  molecules  are  dissociated 
into  ions.  Sliows  that  if  the  gas  is  contained  in  a  magnetic  field,  this  field, 
together  with  gravitation,  impresses  upon  the  ions  a  motion  normal  to  both 
fields,  which  is  in  opposite  directions  for  the  positive  and  negative  ions 
respectively.  This  motion  is  only  annulled  by  collisions  if  the  gas  is  dense. 
The  movements  are  co-ordinated,  which  is  not  the  rule  in  thermal  agitation. 
If  two  opposite  walls  were  metallic  plates  joined  by  a  wire,  a  continuous 
current  could  be  maintained  in  them  by  means  of  a  permanent  magnetic 
field,  which  plays  the  part  of  Maxwell's  "  demon."  Probably  Carnof  s  prin- 
ciple must  be  considered  to  fail  in  this  case.  E.  £.  F. 

217.  Diffusion  of  Ions  into  Gases  at  Low  Pressure,  C.  E.  Haselfoot. 
(Roy.  Soc,  Proc.  Ser.  A.  87.  pp.  860-867,  Oct.  2, 1912.)— Townsend  has  pre- 
viously determined  the  charges  on  ions  produced  by  Rontgen-  and  radium- 
rays  in  air  by  a  method  depending  on  their  diffusion.  In  the  present  paper 
accurate  experiments  arc  described  using  the  same  type  of  apparatus  and 
Ra  as  source  of  ionisation.  The  ions  are  made  to  pass  in  a  parallel  stream 
through  a  slit  into  a  steady  longitudinal  electric  field.  Owing  to  diffusion  the 
stream  spreads  out,  and  the  ratio  of  the  amounts  received  by  a  central  disc 
electrode  and  an  outer  ring  is  determined.  From  the  various  quantities  in- 
volved— pressure,  field,  etc. — the  value  of  Nd  is  determined  [see  Abstract 
No.  618  (1909)],  where  N  is  the  number  of  molecules  per  c.cm.  of  gas  at 
standard  pressure  and  e  is  the  elementary  charge.  The  mean  values  obtained 
are  1*22  x  10*^  for  both  positive  and  negative  ions.  The  author  has  also  made 
experiments  with  ultra-violet  as  source  of  ionisation,  this  being  particularly 
advantageous  for  experiments  at  low  pressures  for  which  Townsend  found  an 
abnormal  increase  in  the  rate  of  diffusion  for  gases  which  had  been  thoroughly 
dried.  The  results  are  in  general  agreement  with  those  of  Townsend,  and 
are  discussed  from  the  point  of  view  of  the  tendency  of  the  ions  to  assume  the 
electronic  state,  the  prevalence  of  this  state  depending  on  exactly  the  same 
conditions  as  those  under  which  the  abnormal  increase  in  the  rate  of  diffu- 
sion occurs.  E.  M. 

218.  Lack  of  Symmetry  of  Positive  and  Negative  Ions  relative  to  the  Con- 
densation of  Water  Vapour  in  an  Atmosphere  of  COt.  Besson.  (Comptes 
Rendus,  166.  pp.  711-718,  Oct.  14,  1912.)— The  apparatus  used  was  described 
in  a  previous  paper  [see  Abstract  No.  1540  (1911)].  The  C0»  is  submitted  to 
the  action  of  Rontgen-rays  for  2  sees.,  and  arrangements  are  made  for  estab- 
lishing a  field  of  4  volts  which  can  be  reversed  at  will.  The  rain  or  fog  which 
results  from  the  condensation  upon  the  negative  ions  when  in  excess,  is  much 
more  intense  than  is  the  case  with  positive  ions  in  excess.  This  phenomenon 
is  much  more  apparent  in  COt  than  in  air.  The  fogs  obtained  have  been 
photographed  at  2  to  6  sees,  after  their  production,  and  it  is  noted  that  in  the 
absence  of  a  field  the  condensation  commences  with  an  expansion  of  1*88  ; 
the  number  of  drops  increases  gradually  until  expansion  187  is  reached,  at 
which  point  the  increase  is  clearly  a  maximum.  The  fog,  however,  increases 
still  further  in  density  up  to  an  expansion  of  1*476  ;  above  this  value  there  is 
very  little  increase,  and  at  1*62  it  apparently  ceases.  The  lack  of  symmetry 
is  visible  for  all  expansions  up  to  1*476 ;  for  this  value  and  for  all  higher 
degrees  of  expansion  it  can  no  longer  be  seen.  It  is  very  singular  that  the 
fog  obtained  without  the  field  is  practically  identical  with  that  seen  when  the 
negative  ions  are  in  excess,  and  this  is  so  for  all  degrees  of  expansion, 
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while  with  air  the  fog  obtained  without  the  field  is  much  more  intense  than 
when  the  negative  ions  are  in  excess.  When  Ra  is  used  as  the  ionising  agent 
it  is  found  that  the  inferior  limit  of  the  degree  of  expansion  is  the  same  as 
with  Rontgen-rays ;  the  want  of  symmetry  is  observed  but  is  less  marked ; 
and  the  anomaly  noticed  with  Rontgen-rays,  does  not  occur.  A.  E.  G. 

219.  Magnetic  Rays.  A.  Righi.  (Accad.  Lincei,  Atti,  21.  pp.  811-815, 
Sept.  22, 1912.)— A  reply  to  the  criticism  of  More  and  Rieman  based  on  their 
observation  that  magnetic  rays  are  only  formed  in  mixed  gases  containing 
nitrogen,  and  not  in  oxygen,  hydrogen,  COs,  or  illuminating  gas  [Abstract 
No.  1876  (1912)].  The  author  points  out  that  magnetic  rays  are  only  formed 
within  a  narrow  range  of  pressures,  p.d.'s,  and  magnetic  fields, 'and  doubts 
that  the  experiments  with  other  gases  were  sufficiently  varied.  The  velocity 
of  the  electrons  forming  magnetic  rays  should  not  exceed  222  km./sec.  It  is 
natural  to  suppose  that  electrons  emitted  by  different  substances  possess 
different  velocities,  and  these  may  not  be  suitable  for  forming  magnetic  rays. 

E.  E.  F. 

220.  Secondary  Rays  Liberated  by  Canal  Rays,  H.  Baerwald.  (Deutsch. 
Phys.  Gesell.,  Verb.  14.  19.  pp.  867-874,  Oct.  16, 1912.)— It  has  been  shown 
[see  Abstract  No.  1664  (1912)]  that  the  ability  of  canal  rays,  which  have  been 
analysed  by  an  electric  field,  to  produce  the  emission  of  light  by  phos- 
phorescent substances  differs  according  to  their  position.  Through  the 
comparison  of  the  intensity  of  the  phosphorescence  with  the  energy  of  the 
exciting  canal  rays,  it  appears  that  not  all  the  rays  in  the  pencil  are  light- 
producers,  but  that  this  effect  is  in  some  way  connected  with  the  electric 
charge.  The  degree  of  action  of  charged  is  greater  than  that  of  uncharged 
particles.  On  the  other  hand,  no  difference  was  found  between  the  action  of 
positive  and  negative  particles.  The  present  experimental  arrangements  are 
the  same  as  those  previously  described  (loc.  cit,).  Quantitative  results  are 
shown  in  both  tabular  and  graphical  form.  From  these  it  is  concluded  that 
the  excitation  of  secondary  radiation  by  canal  rays  is  dependent  essentially 
only  upon  the  number  of  the  particles  striking,  and  that  a  specifically  greater 
efficiency  (as  in  the  case  with  the  excitation  of  phosphorescence)  of  the 
charged  over  the  uncharged  particles  does  not  exist.  This  result  it  appears 
can  be  explained  by  the  fact  that  the  phosphorescent  substances  are  good 
insulators,  and  so  the  charged  canal  rays  keep  their  charges,  while  when 
these  rays  strike  against  a  metal  they  lose  that  charge  and  can  now  only  act 
as  uncharged  particles  so  far  as  the  generation  of  secondary  rays  is  concerned. 

A.  E.  G. 

221.  Photoelectric  Effect  in  Toluene,  A.  Naccari.  (Accad.  Sci.  Torino, 
Alti,  47.  p.  1076.  N.  Cimento,  4.  Ser.  6.  pp.  288-242,  Sept.,  1912.)— A  plate  of 
nickelled  copper  or  other  metallic  plate  is  inserted  upright  in  a  trough  filled 
with  toluene.  In  front  of  the  plate,  and  distant  from  it  about  1  mm.,  is  a 
piece  of  wire  gauze.  The  plate  and  the  gauze  form  electrodes  for  a  current 
from  about  100  cells.  The  current,  which  is  of  the  order  of  O'l  microarap., 
shows  a  gradual  increase  when  the  cell  is  exposed  to  daylight.  This  increase 
takes  about  a  minute  to  start,  and  goes  on  for  some  10  mins.,  amounting  to 
some  20  per  cent.  After  that  the  current  spontaneously  falls  off,  reaching  its 
"dark"  value  after  about  another  10  mins.  The  effect  is  not  due  to  heat. 
Infra-red  rays  produce  about  one-quarter  of  the  effect.  Blue  light  is  more 
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e£Fective  than  red.  The  influence  of  the  kind  of  metal  is  insignificant, 
though  the  effect  is  greater  when  the  metal  is  illuminated  as  well  as  the 
liquid.  The  effect  differs  from  the  Becquerel  photo-voltaic  effect  in  that  it 
only  takes  place  when  a  current  passes,  and  from  the  Hallwachs-effect  in 
that  it  is  independent  of  the  direction  of  the  current.  E.  E.  F. 

222.  Photoelectric  Fatigue,  A.  Becker.  (Dcutsch.  Phys.  GeselL,  Verh. 
14.  16.  pp.  806-811,  Aug.  80,  1912.)— In  reply  to  criticisms  by  Hallwachs 
[Ibid.  14. 12.  pp.  684>646,  June  30, 1912]  based  upon  Ullmann's  investigations 
[Abstract  No.  960  (1910)],  the  author  publishes  figures  which  show  that, 
whether  the  mercury  lamp  is  at  a  great  or  small  distance,  moist  air  in  the 
neighbourhood  of  the  photoelectric  surface  is  capable  of  entirely  abolishing 
fatigue  for  several  hours'  working.  E.  E.  F. 

223.  Influence  of  the  Nature  of  the  Gas  on  Disintegration  by  Canal  Rays, 
V.  Kohlschiltter.  (Zeitschr.  Elektrochem.  18.  pp.  837-844,  Oct.  1, 1912.)— 
The  author  alters  his  experimental  arrangement.  The  bulb  has  two  tubular 
diametrical  attachments,  from  which  the  electrodes  (Al  cylinders  joined  to 
copper  wires)  project  into  the  bulb ;  a  third  cylindrical  attachment  projects 
downward  and  can  be  lowered  into  an  electric  furnace ;  the  cyHnder  contains 
a  piece  of  cadmium  whose  vapours  rise  into  the  bulb.  When  the  discharge 
is  not  turned  on,  the  Cd-vapour  deposited  is  evenly  distributed  oVer  the  glass 
walls  and  electrodes ;  but  irregularities  in  the  glass,  so  far  unsuspected,  are 
noticed.  When  the  discharge  current  is  passing,  the  distribution  of  the  Cd 
is  polarised,  and  the  irregularities  just  mentioned  become  more  prominent. 
At  very  low  gas  pressures  the  vapour  is  deposited  chiefly  on  and  near  the 
kathode.  With  increasing  gas  pressure  this  preference  for  the  kathode 
increases  at  first  and  then  diminishes  ;  the  differential  character  of  the  con- 
densation is  more  marked  in  an  atmosphere  of  hydrogen  than  in  nitrogen 
and  in  argon.  From  pressures  of  0*8  mm.  upwards  the  excess  condensa- 
tions take  place  on  the  anode;  but  the  gas  again  plays  a  part,  so  that  at 
1*2  mm.  pressure  there  is  an  excess  deposit  of  28  per  cent,  on  the  kathode 
in  hydrogen,  but  no  excess  in  argon.  The  author  no  longer  suggests  that  the 
gas  in  the  bulb  enters  into  combination  with  the  volatilised  metal.  But  the 
nature  of  the  gas  enters  in  two  ways  :  the  atomic  rays  give  off  more  energy 
when  of  greater  mass  (J.  Stark) ;  and  the  greater  the  mass,  the  less  deeply 
the  gas  atom  will  be  able  to  penetrate  into  the  metal,  so  that  more  metallic 
atoms  are  secondarily  emitted.  H.  B. 

224.  Electric  Discharge  in  De  La  Rive's  Tube,  D.  N.  Mallik.  (Phil. 
Mag.  24.  pp.  600-507,  Oct.,  1912.)— When  an  electric  discharge  is  passed 
through  a  De  La  Rive's  tube  at  different  pressures,  it  is  found  [see  Abstract 
No.  2007  (1908)]  that  there  are  three  stages  of  the  discharge  :— (1)  At  a  high 
pressure  the  discharge  is  in  the  form  of  a  shower,  consisting  of  an  infinite 
number  of  rays ;  (2)  these,  gradually,  as  the  pressure  is  diminished,  form  into 
a  single  band  or  stream;  (8)  as  the  pressure  is  further  reduced,  the  band 
broadens  and  ultimately  fills  the  whole  tube  as  a  glow  discharge.  The 
electric  discharge  is  next  considered  as  a  procession  of  corpuscles  shot  off 
from  the  negative  electrode  under  the  influence  of  the  electric  field  and  ions, 
positive  and  negative,  produced  by  collision  of  these  corpuscles  with  the 
molecules  of  the  enclosed  gas.  The  ions  and  the  corpuscles  exert  electric 
force  on  one  another,  and  as  they  are  in  motion  they  exert  a  magnetic  force 
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as  welL  Also,  since  these  masses  are  moving  through  the  fluid  medium,  they 
must  exert  an  additional  apparent  force  on  one  ,another,  besides  experiencing 
a  viscous  retardation  in  the  direction  of  motion«  The  above  lines  of  thought 
are  then  mathematically  worked  out,  and  it  is  shown  that  the  magnetic 
rotation  corresponds  to  the  second  (or  band)  stage  of  the  discharges.  Other 
results  in  accord  with  experiment  are  obtained.  E.  H.  B. 

225.  Emission  of  Charges  in  Vacuo.  E.  Henriot.  (Le  Radium,  9. 
pp.  224-227,  June,  1912.) — Two  elements,  K  and  Rb,  are  clearly  distinguish- 
able by  a  radiation  analogous  to  that  from  radio-active  bodies,  from  ordinary 
substances,  of  which  the  activity  is  doubtful.  Potassium  emits  /3-rays 
approximately  homogeneous  and  easily  deviable,  with  a  penetrating  power 
about  equal  to  that  of  the  /3-rays  from  uranium ;  this  radiation  is  normal, 
atomic,  and  spontaneous.  Rubidium  emits  slower  /3-rays,  fairly  homogeneous, 
with  a  penetrating  power  about  equal  to  that  of  j8-rays  from  radium  ;  general 
characters,  like  those  of  the  rays  from  potassium.  Potassium,  rubidium,  and 
their  sahs  emit,  spontaneously  in  vacuo,  electrical  charges,  of  which  at  any 
rate  a  great  part  must  be  attributed  to  ionising  /3-rays.  [See  also  Abstract 
No.  1416  (1912).]  A.  D. 

226.  Energy  absorbed  by  Gas  under  Influence  of  Alternating  Currents.  A.  ' 
Chassy.  (Journ.  d.  Physique,  2.  Ser.  6.  pp.  826-831,  Oct.,  1912.)— An  experi- 
mental investigation  of  the  heat  absorbed  by  a  gas  at  atmospheric  pressure 
and  subject  to  alternating  currents,  and  in  continuation  of  previous  work 
[see  Abstract  No.  1654  (1911)] .  The  author  concludes  that  in  this  case  the 
energy  absorbed  per  sec.  is  proportional  to  the  charge  Q  at  each  period, 
and  not  to  the  square  of  Q  as  would  correspond  to  the  case  for  metallic 
conductors.  E.  H.  B. 

227.  Potential  Measurements  in  the  Neighbourhood  of  the  Electrodes  in  Point- 
plane  Discharge.  [Miss]  P.  M.  Borthwick.  (Phil.  Mag.  24.  pp.  608-618, 
Oct.,  1912.)— Chattock  and  Tyndall  have  shown  that  the  value  of  a  field  at  the 
surface  of  a  discharging  point,  under  various  conditions,  can  be  obtained  by 
measuring  the  pull  of  the  lines  of  force  on  its  end,  which  they  made  hemi- 
spherical for  the  purpose  [see  Abstract  No.  1482  (1910)].  The  work 
described  in  the  present  paper  was  undertaken  mainly  with  the  view  of 
obtaining  support  for  their  results,  by  measurement  of  the  potential  drop 
in  the  neighbourhood  of  a  discharging  point  It  is  foimd  that  the  potential 
drop  in  the  immediate  vicinity  of  a  point  discharging  on  to  a  plate  is  indepen- 
dent of  (a)  the  distance  between  the  electrodes,  (6)  the  current  between  the 
electrodes.  The  potential  drop  r^uired  to  start  the  discharge  is  slightly 
greater  at  a  negative  than  at  a  positive  point  Experiments  are  described 
showing  the  efiFects  on  the  potential  drop,  of  suppljring  to  the  point  ions  from 
an  external  source.  These  results  are  discussed  in  the  light  of  previous 
determinations  of  the  field  at  a  discharging  point,  obtained  from  measure- 
ments of  the  mechanical  pull  on  its  surface.  The  potential  gradient  in  the 
vicinity  of  the  plate  is  also  measured  over  certain  ranges  of  current  and 
distance.  A.  E.  G. 

SS28.  Discharge  between  Concentric  Cylinders  in  Gases  at  Low  Pressures. 

F.  W.  Aston.    (Roy.  Soc.,  Proc.  Ser.  A.  87.  pp.  428-486,  Oct.  81,  1912.)— 

The  author  has  previously  described  investigations  upon  the  length  of  the 
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• 
Crookes  dark  space  and  the  relation  between  current  and  potential  in 
the  discharge  between  large  plane  Al  electrodes  in  different  gases  at  various 
pressures  [see  Abstract  No.  915  (1912)].  For  all  the  chemically  active  gases, 
and  also  for  gases  of  the  He  group  when  these  are  not  in  a  state  of  great 
purity,  the  two  following  equations  were  found  to  hold  over  a  considerable 
range  of  the  four  variables : — 

D  =  A/PH-B/VC,  V  =  EH-FVC/P, 

where  D  is  the  length  of  the  dark  space,  P  the  pressure,  V  the  p.d.  between 
the  electrodes,  and  C  the  current  density.  In  the  present  experiments 
parallel  plane  electrodes  are  replaced  by  two  in  the  form  of  concentric 
cylinders,  and  the  gases  used  are  hydrogen  and  oxygen.  A  special  form  and 
arrangement  of  apparatus  is  described.  Mean  values  of  the  constants  A,  B, 
E,  and  F  for  convex,  plane,  and  concave  Al  kathodes  are  given  in  oxygen  and 
hydrogen  gases.  The  results  described  show  that  the  relations  t>etween 
pressure,  voltage,  and  length  of  the  Crookes  dark  space  in  the  discharge 
between  concentric  cylinders  take  much  the  same  form  as  those  in  the 
discharge  between  parallel  planes.  Curvature  of  the  surface  of  the  kathode 
appears  to  have  no  influence  upon  the  rate  of  alteration  of  the  length  of  the 
dark  space  with  change  of  current  density,  so  long  as  the  latter  is  measured 
at  the  surface  of  the  kathode.  Ceteris  paribus,  the  length  of  the  dark  space  is 
greater  for  a  convex  cylindrical  surface  than  a  plane,  and  for  a  plane  than  a 
concave  one.  A.  E.  G. 

229.  Conductivity  of  Gases  in  Ring  Discharge  without  Electrodes.  R. 
Wachsmuth.  (Ann.  d.  Physik,  89.  8.  pp.  611-624,  Oct.  15,  1912.)— An 
historical  risutnL  The  conductivity  curve  begins  at  a  small  pressure 
(^  =  0'08  mm.),  rapidly  rises  to  a  high  maximum,  then  falls  (as  pressure 
increases)  to  a  relatively  high  minimum  at  ^  =  0'18  mm. ;  at  ^  =  016  mm. 
luminosity  ceases ;  thereafter  the  conductivity  first  rises  to  another  (lower) 
maximum  and  then  steadily  falls  (the  curve  being  somewhat  concave 
upwards).  Traces  out  the  modifications  in  the  form  of  the  curve  and  the 
relations  of  the  phenomena  of  luminosity  to  these.  The  latter  maximum  of 
the  conductivity  curve  corresponds  to  the  intersection  of  the  curves  for 
saturated  and  for  unsaturated  current.  Throughout  the  region  of  luminosity 
(from  p  =s  0*16  mm.  to  ^  =  0*03  mm.)  the  current  is  saturated,  and  as  the 
pressure  is  reduced  the  number  of  ions  produced  increases.  A.  D. 

230.  Bunsen  Flame  as  Wireless  Detector.  Q.  Leithfluser.  (Phys. 
Zeitschr.  18.  pp.  892-694,  Sept.  16,  1912.)— The  flame  of  a  Meker  burner 
is  used  as  a  wireless  telegraphy  detector.  The  electrodes  are  a  copper  or 
Pt  wire  and  a  Pt  plate  covered  with  a  potassium  salt.  The  electrodes  are 
from  5  to  10  mm.  apart.  No  auxiliary  e.m.f.  is  necessary,  provided  the 
electrodes  are  at  di£Ferent  temperatures.  The  Pt  plate  must  be  glowing 
brightly.  A  potassium  salt  is  found  to  give  l>etter  results  than  those  of  Na, 
Li,  Sr,  Ba.  The  detector  may  be  made  nearly  as  sensitive  as  an  electrolytic 
detector.  T.  P.  B. 

231.  Electrical  Vibrations  on  a  Thin  Anchor-ring,  Rayleigh.  (Roy.  Soc., 
Proc.  Ser.  A.  87.  pp.  198-202,  Aug.  21, 1912.)— Mathematical. 
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232.  Effect  of  Abrasion  on  the  Conductivity  of  Selenium,  F.  C.  Bro^^n. 
(Phys.  Zeitschr.  18.  pp.  86^-864,  Sept  16,  1912.)— The  author  describes  an 
effect  of  abrasion  discovered  independently  by  himself  and  by  Giltay,  who 
made  the  selenium  preparations  experimented  upon.  Giltay  produced  the 
abrasions  by  a  sand-blast,  whereas  the  author  produced  them  by  filing. 
Both  methods  led  to  an  increase  in  the  conductivity,  accompanied,  however, 
by  a  diminution  of  the  relative  sensitiveness  to  light.  It  took  about  a  month 
before  the  Se  had  recovered  its  initial  electrical  condition.  When  about  one- 
third  of  the  total  Se  present  was  filed  off  the  conductivity  fell  to  one-twentieth 
of  its  initial  value,  probably  owing  to  the  conversion  of  a  large  proportion  of 
the  conducting  Se  into  the  amorphous  variety.  The  author  points  out  that 
the  conductivity  is  also  increased  by  pressure  and  by  radium  rays.  The  latter 
may  be  due  to  the  injury  of  the  Se  surface  by  the  impact  of  the  rays. 

E.  E.  F. 

233.  Action  of  Selenium.  A.  Pochettino.  (N.  Cimento,4.  Ser.  6.  pp.  189- 
208,  Sept.,  1912.)— Criticises  the  electronic  theory  of  the  light-action  of 
selenium  advocated  by  Ries  and  Pfund.  A  number  of  transformations  of 
one  allotropic  form  of  Se  into  another  are  accelerated  by  light,  so  that  the 
chemical  theory  of  the  light  action  has  an  experimental  basis.  Among  these 
transformations  are  that  of  amorphous  Se  into  the  grey  crystalline  form,  the 
solution  of  Se  in  CSt  and  its  precipitation  by  evaporation  or  from  colloidal 
suspension,  and  finally  the  transformation  of  amorphous  into  grey  crystalline 
Se  under  the  action  of  quinoline,  aniline,  pyridine,  and  piperidine.  As  regards 
the  influence  of  temperature,  it  is  doubtful  whether  all  chemical  action 
ceases  at  — 186**,  at  which  temperature  Se  is  still  light-sensitive.  The 
author  brings  forward  grounds  for  his  belief  that  light- negative  Se  prepara- 
tions can  be  obtained  free  from  moisture,  which  would  tell  in  favour  of  the 
chemical  theory.  He  also  points  out  that  when  the  incident  energy  is  great, 
the  red  rays  have  a  greater  effect  for  the  same  energy  than  the  blue  rays, 
which  tells  against  the  electronic  theory.  Finally,  he  maintains  that  the 
somewhat  similar  action  of  light  on  silver  iodide,  copper  iodide,  granular 
silver,  antimonite,  and  sulphur,  is  best  explained  by  a  theory  of  chemical 
transformation.  E.  E.  F. 

234.  Effect  of  Vibration  on  the  Electrical  Resistance  of  Metals.  H.  L. 
Brakel.  (Phys.  Rev.  86.  pp.  186-198,  Sept.,  1912.)— It  has  been  shown  . 
that  torsion  and  hydrostatic  pressure  both  affect  the  resistance  of  metals 
[see  Abstracts  Nos.  491  (1909)  and  441  (1911)]  and  the  author  has  studied  the 
effect  of  torsional  vibration  of  various  amplitudes  on  the  resistance  of  a 
number  of  metals  and  alloys  at  various  temperatures.  Amplitudes  up  to 
336^  C.  produce  no  measurable  alteration  at  ordinary  temperatures,  but  at 
higher  amplitudes  and  temperatures  the  resistance  is  increased.  Annealing 
at  a  bright  red-heat  completely  removes  the  change  brought  about  by 
vibration.  F.  C.  A.  H.  L. 

236.  Resistance  of  Powdered  Conductors.  A.  A.  Somerville.  (Metal- 
lurgical and  Chem.  Engin.  10.  p.  486,  Aug.,  1912.) — Powdered  carbon  and 
silicon  placed  in  a  porcelain  tube  into  which  metal  rods  were  inserted,  were 
successively  examined  as  to  change  of  electrical  resistance  when  pressure  was 
applied  and  when  the  temperature  was  changed  from  20°  to  1000°  or  1100"^  C. 
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It  was  found  that  there  was  practically  no  change  in  resistance  after  a 
pressure  of  about  850  lbs.  per  sq.  in.  was  reached.  Up  to  that  pressure  the 
resistance  decreased  rapidly.  At  room  temperature  the  resistance  of  the 
powdered  carbon  was  2*2  ohms  (50  times  greater  than  solid  carbon)  and  of 
the  silicon  600,000  ohms  (25,000  times  that  of  a  similar  piece  of  solid  Si).  The 
carbon  resistance  decreased  on  heating  to  0*6  ohm  at  1000°  C,  the  rate  of 
change  being  twice  as  great  as  for  solid  carbon.  The  decrease  in  resistance 
of  the  silicon  was  much  more  rapid.  The  variation  in  resistance  of  solid 
silicon  is  first  negative,  then  positive,  and  afterwards  negative  again. 

J.J.S. 

236.  Electric  Resistance  of  Mixtures  of  Copper  and  Mercury,  A.  P. 
Schleicher.  (Zeitschr.  Elektrochem.  18.  pp.  998-1000,  Nov.  15,  1912.)— 
On  the  instigation  of  Guertler  [see  Abstract  No.  1901  (1912)]  the  author  tried 
imitation  alloys,  prepared  by  drawing  copper  wires  0*5  mm.  thick  axially 
through  a  glass  tube,  1-8  mm.  in  diam.,  placing  the  tube  between  two 
mercury  troughs  and  filling  it  with  mercury.  There  were  eight  wires. 
Taking  one  wire  out  after  the  other,  he  obtained  conductivity  measurements 
for  different  cross-section  ratios  Cu/Hg,  and  the  conductivity  of  the  mixture 
proved  to  be  a  linear  function  of  the  volume  concentration,  as  expected. 
The  wires  were  then  broken  up  into  pieces  of  1  cm.  length ;  the  same  law 
still  held.  The  attempted  experiments  with  smaller  particles,  to  imitate  mix- 
tures with  transverse  arrangements  or  irregular  mixtures,  were  unsuccessful. 

H.  B. 

237.  Influence  of  Pressure  on  the  Electric  Conductivity  of  Metallic  Alloys, 
B.  Beckman.  (Ark.  for  Mat.  Astron.  och  Fysik,  Stockholm,  7.  42.  pp.  1-18, 
1912.) — Following  the  expression  for  the  electric  conductivity  worked  out  by 
P.  Drude  in  his  electron  theory  the  author  has  previously  sought  to  express 
the  conductivity  (<r)  of  a  metallic  conductor  as  a  function  of  the  pressure  (/>) 
by  means  of  the  equation:  <r  =  <ri^«# +  *^',  where  <ri  is  the  conductivity  at 
1  atmo.  pressure  and  a  and  b  are  constants.  The  term  bp^  in  the  index  is  a 
correction  term :  in  the  case  of  most  of  the  substances  examined  by  the 
author  6=0.  The  constant  a  is  the  pressure  coefficient  of  the  specific 
electric  conductivity.  The  investigation  of  gold-nickel  alloys  is  described 
in  the  present  paper.  These  two  metals  are  in  the  solid  condition  only 
partially  soluble  in  each  other.  Eight  Au-Ni  alloys  have  been  examined. 
They  were  heated  for  some  hours  to  800°  or  900°  C.  and  drawn  into  wires  of 
O'B  mm.  diam.  The  specific  conductivity,  pressure- coefficient,  and  temperature- 
coefficient  were  determined.  The  results  of  the  observations  are  given 
in  tables  and  curves,  the  percentage  composition  of  each  alloy  being  given. 
If  two  metals  in  the  solid  condition  are  only  partially  soluble  in  each  other 
and,  as  in  the  case  of  the  Au-Ni  alloys,  between  two  series  of  solid  solutions 
a  mixture  interval  with  mean  concentration  exists,  then  the  curve  showing  the 
electric  conductivity  as  function  of  the  volume  concentration  has  the  follow- 
ing appearance  :  Starting  from  the  pure  metal  the  curve  quickly  falls  then 
bends  a  little  towards  the  middle  till  it  attains  the  concentration  of  the 
saturated  solid  solution.  These  two  branches  of  the  curve  are  connected  by 
a  straight-line  middle  portion  that  extends  over  the  concentration  of  the 
mixture  interval.  According  to  Barus  the  following  rule  holds:  If  to  a 
metal  a  small  portion  of  another  metal  is  added,  there  exists  between  the 
resistance  and  the  temperature-coefficient  a  of  the  alloy  so  formed  the  follow- 
ing relation  :  W  =  «/(a  H-  m) ;  where  n  and  m  are  two  constants  which  depend 
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only  on  the  peculiarities  of  the  metal  which  predominates  in  the  mass.  The 
relation  may  be  expressed  :  as:sn<y—  m.  According  to  W.  Guertler  this 
linear  relation  between  a  and  a  is  only  maintained  so  long  as  the  added  mass 
of  metal  remains  under  the  saturation  concentration  of  the  solid  solution. 
The  linear  relation  between  the  conductivity  and  pressure  coefficient  in  the 
case  of  the  Au-Ni  alloys  appears  from  one  of  the  author's  curves  to  hold  with 
alloys  which  contain  up  to  11*2  volumes  per  cent.  (16*7  atomic  per  cent.)  of  Ni. 
With  Au-Ag  alloys  the  pressure  coefficient  is  a  linear  function  of  the  tempera- 
ture coefficient.  In  the  case  of  the  Au-Ag  alloys  the  pressure  coefficient  can 
be  expressed  as  a  function  of  the  conductivity  by  the  relation  a  =  ijrr  H-  ^, 
where  [if]Ag  =  4*00  x  10-".  For  the  Au-Ni  alloys  which  contain  up  to  11'2 
volumes  per  cent,  the  same  relations  hold,  wh^n  [iy]Ni  =  216  x  10"^  The 
ratio  between  these  two  constants  is:  [i;]Ag/WNi  =  (atomic  weight  of 
Ag)/(atomic  weight  of  Ni)  =  l*84.  The  investigations  show  that  nickel 
in  small  amount  in  the  solid  state  is  soluble  in  gold.  J*  !•  S* 

238.  Electric  Attraction  between  two  Conducting  Spheres,  A.  Quillet  and 
M.  Aubert.  (Comptes  Rendus,  «166.  pp.  708-711,  Oct  14,  1912.)— The 
mutual  action  F  between  two  spheres  whose  radii  are  a  and  b  respectively 
and  the  distance  between  the  centres  of  which  is  x  is  given  by — 


1 

+  V,V,  \^a«+*6"+^ 


-(V3/2)  ^fl 


where  V|  and  V|  are  the  potentials  of  the  two  spheres  and  P  and  Q  are  poly- 
nomial expressions  in  x  of  the  degree  marked  by  the  subscript  and  the 
coefficient  of  the  first  term  of  which  is  unity.  The  polynomials  Pj^+i  and 
Qsii+i  ^^  identical  and 

P9«  =  ^Pan-i  -  «^P2«-a»  QaH=  (l/*)(P2n+i  +  ^Pai-i). 

The  properties  of  these  polynomials  are  investigated,  and  their  connections 
with  Heine's  spherical  functions  are  found.  A.  R. 

239.  Electric  Spark-gap  formed  by  two  Conducting  Spheres,  A.  Guillet 
and  M.  Aubert.  (Comptes  Rendus,  165.  pp.  820-828,  Oct.  28, 1912.)— One 
of  the  spheres  is  fixed  to  an  insulated  plate  which  can  be  moved  in  three 
directions  mutually  at  right  angles,  through  distances  which  can  be  accur- 
ately measured  by  micrometer  gauges.  The  moving  sphere  is  either  made  of 
aluminium  and  hollow  or  consists  of  a  celluloid  balloon,  the  surface  of  which 
is  silvered.  It  is  suspended  by  a  fine  thread,  the  other  end  of  which  is  con- 
nected with  the  indicator.  Various  types  are  made.  When  the  spheres  are 
electrified  certain  forces  are  called  into  play.  Methods  of  computing  the 
charges,  the  potentials,  and  the  mutual  action  leading  to  disruption  are 
given.  The  computations  are  made  by  the  help  of  the  polynomials  found  in 
the  previous  paper.  [See  preceding  Abstract.]  A.  R. 
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240.  Theory  and  Measurement  of  Residual  Charges.  A.  Anderson  and 
T.  Keane.  (PhiL  Mag.  24.  pp.  487-446,  Sept.,  1912.)— The  authors  consider 
the  case  of  a  single  dielectric  between  parallel  plate  electrodes  in  which  the 
specific  inductive  capacity  and  specific  resistance  are  finite  and  continuous 
functions  of  the  distances  from  one  of  the  plates.  Let  v  be  the  potential  of 
the  first  plate  and  that  of  the  other  zero.  Then  if  r  is  the  specific  resistance 
and  K  the  specific  inductive  capacity  at  a  point  whose  distance  from  the  first 
plate  is  jr,  we  have  dldx .  (1/r .  dvldx)  =  0  and  didx .  (K  .  dvldx)=.  —  4irp,  where 
p  is  the  volume  density  of  electricity.  Hence  —  l/r .  dvjdx,  which  is  the 
current  c  per  unit  area,  is  constant  and  the  whole  quantity  of  electricity 
stored  in  the  dielectric  is  (Ac/4ir)  (Koro— Kin),  where  A  is  the  area  of  the 
plates  and  Ki  and  Ko  are  the  specific  inductive  capacities  and  n  and  ro  the 
resistances  at  the  surfaces  of  the  dielectric.  Thus  the  amount  of  the  residual 
charge,  or  the  residual  discharge  depends  only  on  the  surface  values  of  K  and 
r  (except  in  so  far  as  these  affect  the  current  c).  The  charge  Qi  on  the  first 
plate  is  Ac/4ir.Kiri.  If  q  is  the  charge  in  the  dielectric  we  have,  for  a 
homogeneous  medium  qlQi  +  (r©  —  ri)/n.  If  this  be  so  wc  must  explain  the 
existence  of  g  by  a  difference  between  r©  and  n,  n  being  greater  than  n, 
Le,  the  resistance  of  the  dielectric  at  the  kathode  must  be  greater  than  at  the 
anode.  In  order  to  show  how  this  can  be  brought  about  by  the  field  of  force, 
the  electron  theory  is  made  use  of,  the  residual  charge  being  due  to  changes 
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of  the  surface  resistances  owing  to  a  displacement  of  the  free  electrons  under 
the  action  of  the  field  of  force,  and  it  is  shown  that  9/Q1  =  («i  — wo)/wo,  where 
ni,  /To  are  the  numbers  of  the  free  electrons  per  unit  volume  tit  the  anode  and 
kathode  respectively.  Hence  it  is  not  necessary  for  a  residual  charge  for  the 
dielectric  to  be  heterogeneous.  To  measure  the  residual  discharge  a  plate  of 
sulphur  was  put  between  two  zinc  plates  A,  B  (see  Fig.)i  the  upper  one.  A,  being 
connected  to  an  electrometer.  On  A  was  placed  a  little  uranium  oxide  and 
some  distance  above  it  was  hung  a  third  plate  which  could  be  connected  to 
one  terminal  of  a  battery.  A  was  first  earthed  and  B  charged  to  a  definite 
voltage  V  for  a  definite  time.  B  was  then  earthed  and  A  insulated  imme- 
diately afterwards  by  means  of  a  special  key.  The  electrometer  will  now 
charge  up,  but  will  be  continuously  discharged  by  the  ionised  air  between  C 
and  A.  The  time  required  for  the  needle  to  return  to  resting  point  will 
measure,  with  a  slight  correction,  the  residual  charge.  The  curve  showing  the 
relation  between  9/Q  and  the  applied  voltage  approximates  closely  to  an 
equilateral  hyperbola.  In  all  cases  the  time  of  charging  was  always  greater 
than  that  required  to  make  the  residual  charge  closely  approach  its  as3rmp- 
totic  value.  It  was  found  that  no  difference  was  produced  by  having  plates 
of  different  metals  ;  also  the  smallest  electric  force,  if  applied  long  enough  to 
the  dielectric,  will  produce  some  displacement  of  the  free  electrons.  In  the 
case  of  the  particular  experiment  carried  out  it  was  found  that  at  high 
voltages  the  value  of  n^\n\  becomes  19/20.  The  rest  of  the  paper  consists  of  a 
mathematical  discussion  of  the  problem  which  arises  out  of  the  experiment. 
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241.  The  Law  of  Superposition.  New  Experiments  on  Ionised  Dielectrics.  A. 
Zaroubine.  (Le  Radium,  9.  pp.  885-895,  Nov.,  1912.)— The  author  describes 
experiments  on  dielectrics  ionised  by  Becquerel-rays.  From  the  results  ob- 
tained by  passing  a  current  through  a  layer  of  ozokerite,  2  mm.  thick,  ionised 
by  rays  from  radium,  he  concludes  as  follows : — ^The  ionisation  current  follows 
Ohm's  law,  although  the  e.m.f.  was  varied  from  0  to  2000  volts.  The  ionisation 
current  diminishes  gradually  and  finally  becomes  zero.  The  shape  of  the  current 
curve  is  hyperbolic.  When  a  direct  current  traverses  an  ionised  dielectric 
the  law  of  superposition  ceases  to  be  applicable.  In  proportion,  as  the 
duration  of  the  direct  current  increases  the  relative  quantity  of  electricity 
transported,  the  inverse  current  of  polarisation  diminishes.  Under  the 
action  of  radium  rays  an  e.nf.f.  develops  in  the  dielectric,  which  produces  a 
current  analogous  to  that  of  polarisation.  These  results  were  also  obtained  with 
diphenyl.  A.  R. 

242.  The  Mutual  Inductance  of  Coaxial  Solenoids.  G.  R.  Olshausen. 
(Phys.  Rev.  85.  pp.  148-152,  Aug.,  1912.) — ^The  author  gives  improved  formulae 
for  calculating  the  mutual  inductance  of  coaxial  current  sheets.  He  uses 
^-f unction  formulae  and  shows  by  actual  computation  that  the  labour  necessary 
is  very  considerably  lightened.  In  the  example  considered,  the  current  sheets 
are  concentric  as  well  as  coaxial,  and  the  results  are  given  to  eight -significant 
figures.  A.  R. 

243.  The  Mutual  Induction  between  two  Parallel  Coaxial  Circular  Currents. 
E.  Ma  thy.  (Journ.  de  Physique,  2.  Ser.  5.  pp.  987-990,  Dec,  1912.) —The 
author  corrects  the  formula  which  he  had  given  twelve  years  ago  in  Weier- 
strass'  notation.  Grover  has  recently  pointed  out  that  one  of  the  series 
originally  given  was  erroneous.  He  now  gives  the  formula  in  terms  of 
Gauss's  hyper-geometric  series.  A.  R. 

244.  The  Motion  of  the  Needle  of  a  Quadrant  Electrometer.  W.  F.  G. 
Swann.  (Phil.  Mag.  24.  pp.  445-451,  Sept.,  I912.)--In  the  measurement  of 
small  currents  by  observation  of  the  rate  of  movement  of  the  needle  as  the 
electricity  enters  one  of  the  quadrants  it  is  found  that,  owing  to  the  inertia  of 
the  needle,  the  latter  does  not  move  with  uniform  velocity,  even  though  the 
electricity  passes  in  at  a  uniform  rate.  As  considerable  errors  may  result  unless 
suitable  precautions  are  taken,  the  author  discusses  the  theory  of  the  method 
and  gives  a  method  of  avoiding  the  error.  The  equation  of  motion  of  the 
needle  being  k .  d^eidt*  +  b .  d$ldt  +  ad  =  F(0,  two  cases  are  considered,  viz. 
(1)  when  the  p.d.  driving  the  electricity  into  the  quadrant  is  large  compared 
with  the  rise  of  the  potential  of  the  quadrant  during  the  observations ;  (2) 
when  the  alteration  in  current  due  to  the  rise  in  potential  of  the  quadrant  is 
of  importance.    For  full  particulars  the  original  should  be  consulted. 

W.  C.  S.  P. 

245.  Photographic  Recording  of  Ballistic  and  other  Rapid  Phenomena 
with  the  Aid  of  the  Quenched  Spark.  C.  Cranz  and  B.  Glatzel.  (Deutsch. 
Phys.  Gesell.,  Verh.  14.  10.  pp.  525-585,  May  80,  1912.  Electrician,  70. 
pp.  958-959,  Feb.  28,  I918.)--After  briefly  reviewing  earlier  methods 
used  for  the  photographic  recording  of  rapidly  occurring  processes,  such 
as  ballistic  phenomena,  the  authors  describe  the  method  employed  by 
them,  which  enables  a  regular  succession  of  pictures  to  be  taken  of 
a  single  bullet  fired  from  a  pistol,  on  a  falling  photographic  plate.     A 
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direct-current  quenched  gap  (of  the  Scheller  type  using  alcohol)  is  used, 
connected  to  700-voit  mains.  The  capacity  in  the  gap  circuit  is  made  up  of 
mica  condensers  variable  from  25,000  to  600,000  cm. ;  the  inductance  is  kept 
very  small.  This  inductance  and  that  of  the  secondary  (=  1800  cm.)  are  in 
the  form  of  flat  spirals  so  as  to  secure  very  close  coupling.  In  the  secondary 
is  a  small  spark-gap  (used  to  illuminate  the  object  to  be  photographed) 
shunted  by  a  condenser.  The  exposures  are  made  on  a  film  which  runs  over 
two  drums  of  80  cm.  circumference,  capable  of  making  a  maximum  of 
9000  revs,  per  sec.  It  is  found  that  the  number  of  sparks  passing  can  be 
adjusted  accurately  to  any  number  between  200  and  100,000  per  sec.  by  (1) 
altering  the  capacity  in  the  primary  circuit ;  (2)  regulating  the  intensity  of  the 
current  in  the  primary.  Reproduced  photographs  show  the  capabilities  of 
the  method.  With  6400  sparks  per  sec.  the  firing  of  a  shot  at  a  piece  of  wood 
is  seen  in  all  its  phases.  With  10,000  sparks  per  sec.  the  movements  of  the 
•  cartridge  in  the  operation  of  an  automatic  pistol  can  be  followed.  Other 
records  show  the  issuing  of  a  bullet  from  the  muzzle,  and  the  accompanying 
phenomena,  taken  with  spark  frequencies  of  56,600, 72,000,  and  92,200  per  sec. 
The  possible  application  of  the  method  to  the  investigation  of  electric  double 
refraction  is  referred  to.  L.  H.  W. 

246.  Photographic  Registration  of  a-Particles,  H.  Geiger  and  E.  Ruther- 
ford. (Phil.  Mag.  24.  pp.  618-623,  Oct.,  1912.)— In  a  previous  paper  [Abstract 
No.  1627  (1908)]  the  authors  have  described  an  electrical  method  of  counting 
the  a-particles  from  radio-active  substances,  an  electrometer  being  used  to 
detect  the  entrance  of  an  a-particle  into  the  testing  vessel.  With  this 
arrangement  it  was  not  possible  to  count  with  accuracy  more  than  about 
10  a-particles  per  min.  Since  then  a  string  electrometer  has  been  used,  and 
with  this  apparatus  1000  a-particles  per  min.  may  be  counted  It  is  necessary, 
for  accurate  work,  that  the  electrometer  fibre  after  displacement  should 
return  rapidly  to  its  equilibrium  position.  This  was  effected  by  connecting 
the  fibre  through  a  comparatively  low  resistance  to  earth.  Suitable  resistances 
were  made  from  capillary  tubing  filled  with  a  mixture  of  xylol  and  alcohoL 
The  large  back  leak  thus  obtained  has  the  advantage  of  cutting  out  the  great 
majority  of  slow  electrical  disturbances,  for  only  rapid  changes  of  potential 
make  their  effect  visible.  The  detecting  vessel  consisted  of  a  metallic  hemi- 
sphere, near  the  centre  of  wjiich  was  a  spherical  electrode  supported  by  a 
metal  rod.  The  a-particles  entered  the  vessel  through  a  small  opening  in  the 
middle  of  the  curved  side  covered  with  a  thin  sheet  of  mica.  Helium  at 
suitable  pressure  was  -introduced  into  the  apparatus,  and  with  this  arrange- 
ment the  throws  were  remarkably  uniform,  so  that  it  was  easy  to  recognise  by 
the  length  of  the  throw  when  two  or  even  three  a-particles  entered  the 
vessel  in  rapid  succession.  The  photographic  registration  apparatus  con- 
structed by  Edelmann  was  found  to  answer  very  well."  The  speed  of  the  film 
could  be  adjusted  over  a  wide  range  according  to  the  number  of  a-particles 
to  be  registered  per  min.  Experiments  are  in  progress  to  test  whether  an 
electric  method  can  be  employed  to  count  recoil  atoms  with  certainty. 

A.  W. 

247.  A  Magnetic  Shunt  Vibration  Galvanometer,  H.  Tinsley.  (Electrician, 
69.  pp.  939-941,  Sept.  13,  1912.)— The  majority  of  vibration  galvanometers  on 
the  market  suffer  from  lack  of  stability  of  the  coil  at  low  frequencies.  The 
author  has  evolved  an  instrument  of  the  Kelvin  type  in  which  tuning  is  brought 
about  by  means  of  a  magnetic  shunt.     He  d^fiqes  the  ratio  of  the  increased 
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sensibility  of  such  an  instrument  when  used  with  alternating  current  of 
the  same  periodicity  as  the  natural  frequency  of  the  mstrument,  to  its  sensi- 
bility to  direct  current,  as  the  "  resonance  multiple."  In  order  to  make  this 
ratio  as  high  as  possible  the  molecular  friction  of  the  suspension  was  made  as 
small  as  possible  by  using  a  fine  silk  fibre,  and  the  mirror  was  made  of  an 
elongated  shape  so  as  to  reduce  the  air  friction.  The  silk  fibre  is  kept  taut 
by  a  light  spring  at  the  top,  and  so  prevents  the  suspended  magnet  M  being 
drawn  sideways  on  to  the  poles  of  the  controlling  magnet.  By  means  of  a 
turning  screw  a  magnetic  shunt  is  made  to  traverse  the  two  limbs  of  the  per- 
manent magnet  and  so  vary  the  controlling  force  of  the  needle.  The  instru- 
ment gives  a  narrow  range  of  resonance,  a  variation  in  frequency  of  2  per  cent, 
above  or  below  the  critical  tuning  at  60^  reducing  the  deflection  by  80%. 
The  advantages  of  this  instrument  are  :  (1)  interchangeable  suspensions ;  (2) 
interchangeable  coils  of  different  resistances  ;  (8)  great  stability  of  zero  ;  (4) 
ease  of  tuning  without  disturbing  the  zero.  The  suspension  is  of  a  shape  which 
permits  of  its  enclosure  in  glass  so  that  at  high  frequencies  it  is  possible  to 
reduce  air  damping  by  working  in  vacuo.  The  disadvantages  of  this  type  of 
instrument  are  its  rather  long  time  in  coming  to  rest  (about  10  sees.),  and  its 
liability  to  get  into  resonance  with  stray  magnetic  fields  of  the  same 
frequency.  W.  C.  S.  P. 

248.  Elecirocapillary  Pulsation  of  a  Mercury  Meniscus.  A.  P.  Roshdest- 
wensky  and  W.  C.  McC.  Lewis.  (Faraday  Soc,  Trans.  8.  pp.  220-280  ; 
Discussion,  pp.  280-281,  Oct.,  1912.) — Lippmann's  electrocapiUary  measure- 
ments with  sulphuric  acid  solution  have  been  repeated  and  confirmed,  using 
a  somewhat  modified  form  of  his  apparatus.  No  abnormal  results  were 
obtained.  With  other  solutions— mercuric  cyanide  solutions — it  was  acci- 
dentally observed,  however,  that  the  meniscus  under  given  conditions  is 
not  at  rest,  but  oscillates  regularly  round  a  mean  position.  The  occurrence 
of  this  pulsation  is  confined  within  fairly  narrow  limits,  the  determining 
factors  being  :  (1)  size  of  capillary ;  (2)  magnitude  of  e.m.f. ;  (8)  concentra- 
tion of  mercury  ions.  L.  H.  W. 

249.  Hydroelectric  Machines.  A.  Bernini.  (N.  Cimento,  4.  Ser.  6. 
pp.  204-206,  Sept.,  1912.)— A  further  quantitative  study  of  hydroelectric 
machines  and  influence  machines  based  on  similar  principles  [see  Abstract 
No.  1594  (1911)].  It  is  found  that  in  many  cases  the  energy  of  charge 
exceeds  the  energy  of  fall  which  produces  the  charge.  This  peculiarity 
is  investigated  by  substituting  millet  seeds  for  drops  of  water.  It  is  found 
that  there  is  a  certain  amount  of  frictional  electrification  which  accounts 
for  the  excess.  E.  E.  F. 

250.  l^ew  Absolute  Electrometer.  A.  Guillet  and  M.  Aubert.  (Journ. 
de  Physique,  2.  Ser.  5.  pp.  990-1006,  Dec,  1912.  Paper  read  before  the 
Soc.  fran?.  de  Physique,  Nov.  14,  1912.) — A  more  complete  account  of  the 
arrangement  described  in  Abstract  No.  1556  (1912). 

261.  New  Type  of  Compass  Declinometer.  R.  L.  Faris.  (Terrestrial 
Magnetism,  17.  pp.  109-114,  Sept.,  1912.)— Illustrated. 

ALTERNATING  CURRENTS  AND  MAGNETISM. 

262.  Internal  Force  in  Ferromagnetic  Bodies  placed  in  a  Magnetic  Field, 
F.  Piola  and  L.  Tiexi.    (Accad.  Lincei,  Atti,  21.  pp.  885-848,  Sept.  22,  and 
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pp.  481-488,  Oct.  18, 1912.) — ^The  author  proposes  to  measure  the  internal  force 
in  a  ferromagnetic  body  placed  in  a  magnetic  field  by  observing  the  change 
in  shape  which  the  body  undergoes  when  subjected  to  an  external  force. 
For  this  purpose  the  field  must  vary  in  such  a  cycle  that  for  each  of  its 
values  the  previous  history  of  the  body,  and  hence  the  induction,  is  known. 
The  external  force  applied  must  also  be  cyclic,  each  value  corresponding 
to  a  definite  deformation,  and  the  field  and  external  force  must  act  simul- 
taneously. These  conditions  are  attained  by  using  an  alternating  current 
of  constant  frequency  and  amplitude  for  the  production  of  the  field,  and 
a  second  alternating  current  for  applying  the  external  force,  the  two  currents 
acting  simultaneously,  and  the  variation  of  the  second  being  adjustable  so 
as  to  compensate  the  effects  of  the  first.  A  preliminary  experiment  has 
been  made  on  the  longitudinal  tension  produced  in  a  nickel  wire,  0'7  mm. 
in  diam.,  and  81  cm.  long,  placed  vertically  along  the  axis  of  a  copper  wire 
helix  of  diam.  1'4  cm.,  through  which  passed  an  alternating  current.  The 
upper  end  of  the  nickel  wire  was  fixed,  and  the  other,  connected  to  one 
arm  of  a  brass  lever  with  a  mirror  attached,  was  prolonged  in  a  piece  of 
aluminium,  to  which  was  attached  a  large  copper  coil  with  vertical  axis. 
The  reciprocal  action  between  this  and  a  second  copper  coil,  both  traversed 
by  an  electric  current,  produced  the  external  force,  and  as  a  result  of  the 
experiments,  it  is  concluded  that  the  longitudinal  tension  in  the  nickel  is 
proportional  to  the  square  of  the  magnetic  field  in  which  the  body  is  placed, 
which  does  not  agree  with  Maxwell's  theory,  but  is  in  accord  with  that 
of  Kirchhoff.  W.  H.  Si. 

263.  Magnetic  Studies,  S.  R.  Williams.  (Phys.  Rev.  86.  pp.  282-287, 
Oct.,  1912.) — In  the  relation  between  the  Joule  magnetostrictive  effect  and 
the^  magnetic  induction  in  the  same  specimen  of  steel,  the  author  had 
previously  pointed  out  that  the  max.  elongation  of  the  steel  rod  in  the 
Joule-effect,  and  the  knee  of  the  induction  curve  occur  at  the  same  magnetic 
field  strengths.  It  is  suggested  that  both  were  due  to  one  cause,  which 
might  be  the  behaviour  of  the  elementary  molecular  magnet.  A  model 
consisting  of  27  ellipsoidal  elements  was  then  built  up  in  cubical  form 
which  showed  that  both  the  orientation  and  the  distance  apart  of  the 
elements  affected  the  magnetic  properties.  [See  Abstracts  Nos.  790  (1911), 
589  and  1110  (1912).]  E.  H.  B. 

264.  Magnetic  Reaction  of  a  Copper  Disc  rotating  between  the  Poles  of  a 
Magnet.  W.  Q.  Cady  and  F.  G.  Benedict.  (Phys.  Zeitschr.  18.  pp.  920- 
980,  Oct.  1,  1912.  From  the  English.)-— In  measurements  of  the  activity 
of  a  man  it  is  customary  to  employ  the  bicycle-ergometer  in  which  a  copper 
disc  is  made  to  spin  in  a  magnetic  field,  and  the  heat  evolved  is  measured 
calorimetrically.  The  heat  given  out  through  the  rotation  of  the  pedals 
does  not  increase  proportionately  to  the  speed,  but  reaches  a  max.  value 
and  then  diminishes.  For  the  speeds  generally  employed  in  practice  the 
heat  evolved  per  turn  can*  be  taken  as  practically  constant.  The  paper 
gives  theoretical  considerations  and  experimental  tests  in  support  of  this 
statement.  A.  D.  R. 

266.  Heusler  Alloys,    F.  Heusler  and  E.  Take.    (Faraday  Soc,  Trans. 

8.  pp.  169-184,  Oct.,  1912.    Phys.  Zeitschr.  18.  pp.  897-908,  Sept.  16, 1912.)— 

The  authors  discuss  in  detail  their  hypothesis  advanced  in  1909  that  the 

magnetism  of  the  Heusler  alloys  is  due  to  the  occurrence  of  ternary  chemical 
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compounds  of  Cu,  Mn,  and  Al.  These  molecules,  which  are  all  supposed  to 
be  magnetic,  have  the  general  formula  AU  (Mn,  Cu)s;r,  where  x  has  any  of 
the  values  1,  2,  ...  Granting  this  h)rpothesis  they  attempt  to  explain  some  of 
the  effects  observed  on  subjecting  the  bronzes  to  annealing  and  ageing 
processes.  A.  D.  R. 

266.  Heusler  Alloys,  A.  D.  Ross.  (Faraday  Soc,  Trans.  8.  pp.  186-194, 
Oct.,  1912.) — The  author  adduces  magnctometric,  thermometric,  and  mctallo- 
graphic  evidence  in  support  of  his  view  that  the  Heusler  alloys  which  are 
magnetic  consist  of  solid  solutions  of  varying  concentration  of  the  binary 
compounds  CusAl  and  MnjAl,  and  that  the  magnetic  properties  are  dependent 
on  the  occurrence  of  such  solid  solutions.  Details  are  given  of  the  variation 
of  magnetic  properties  of  the  alloys  with  the  constitution  and  with  thermal 
treatment,  and  notes  are  also  given  on  the  general  magnetic  properties  of 
aUoys  of  Cu  +  Mn  +  Sn,  Cu  +  Mn  +  Sb,  Cu  +  Mn  +  Bi,  Cu  +  Mn,  Cu  +  Al, 
Mn  +  Sb,  Mn  +  B.  A.  D.  R. 

257.  Heusler  Alloys.  A.  A.  Knowlton  and  O.  C.  Clifford.  (Faraday 
Soc.,  Trans.  8.  pp.  195-206,  Oct.,  1912.)— The  authors  discuss  the  best  methods 
of  preparing  and  treating  the  Heusler  alloys  so  as  to  secure  high  magnetic 
permeability.  They  state  that,  while  the  hypothesis  of  a  chemical  compound 
[see  Abstract  No.  256  (1918)]  is  perhaps  the  simplest  hypothesis  as  to  the 
nature  of  these  ternary  alloys,  their  tests  and  the  extreme  variability  of  the 
alloys  point  to  the  metal  being  of  the  nature  of  a  solid  solution.  A.  D.  R, 

268.  Magnetic  Properties  of  Nickel  and  Manganese  Steels.  E.  Colver- 
Glauert  and  S.  Hilpert.  (Faraday  Soc,  Trans.  8.  pp.  184-148,  Oct.,  1912. 
Iron  and  Steel  Inst.,  Journ.  86.  pp.  296-801, 1912.  Abstract  in  Electrician,  71. 
pp.  102-108,  Oct.  26,  1912.) — A  series  of  nickel  and  manganese  steels  was 
investigated  with  reference  to  the  influence  of  thermal  treatment  on  their 
magnetic  and  metallographic  properties,  and  the  following  are  among  the 
conclusions  arrived  at.  There  is  a  distinct  connection  between  thermal 
treatment  and  magnetic  properties,  but  no  definite  one  between  metallo- 
graphic structure  and  magnetic  properties.  Any  modification  which  is 
produced  by  quenching  these  alloys  from  1200°  C.  is  in  all  cases  strongly 
magnetic  at  room  temperature ;  in  the  case  of  the  26  per  cent,  nickel  steel, 
two  superimposed  temperature-hysteresis  loops  exist.  Further,  it  is  possible 
to  define  various  constituents  by  their  magnetic  properties,  and  the  metallo- 
graphic structure  of  artificial  nickel-iron  alloys  closely  approximates  that  of 
meteoric  iron.  The  allotropic  theory  of  the  magnetic  properties  of  iron  alloys 
is  not  upheld  by  the  facts.  G.  E.  A. 

269.  Magnetic  Properties  of  a  Variety  of  Special  Steels  at  Low  Temperatures, 
J.  Q.  Gray  and  A.  D.  Ross.  (Faraday  Soc.,  Trans.  8.  pp.  116-188,  Oct., 
1912.) — Specimens  of  iron,  carbon  steels,  chrome,  silicon,  phosphorus  and 
tungsten  steels  of  given  composition  were  tested  at  room  temperature  and  at 
— 190°  C.  after  normalising,  annealing  at  900°  C,  quenching  at  460°  C,  and 
quenching  at  900°  C.  respectively.  The  effect  of  cooling  to  the  temperature 
of  liquid  air  is  in  genersil  to  diminish  the  permeability  for  low  values  of  the 
magnetising  force,  and  to  augment  it  for  high  values.  A  magnetisation  curve 
for  — 190°  C.  lies  initially  below  and  finally  above  the  curve  corresponding  to 
room  temperature.  The  results  are  given  in  tabular  form,  and,  in  sum- 
marising, the  crossing  point  of  the  I-H  curves  for  16°  and  190°  is  stated  for 
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each  variety  of  steel.  In  all  cases  the  crossing  point  is  higher,  the  greater  the 
amount  of  the  added  element.  This  holds  for  the  steels  in  any  of  the  above- 
mentioned  conditions.  G.  £.  A. 

260.  Kerr  Magneto-Optic  Effect  in  Ferromagnetic  Compounds,  P.  Martin. 
(Ann.  d.  Physik,  89.  8.  pp.  625-636,  Oct.  15, 1912.  From  the  Bosscha  Laborat. 
Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  15.  pp.  188-147,  Sept.  8, 1912.)— 
Tests  on  certain  manganese  and  iron  compounds  yielded  the  following 
results :  (1)  In  MnB  any  rotation  is  less  that  0  8'.  (2)  In  Mn4Sn  the  effect  is 
small,  as  is  to  be  expected  from  the  small  susceptibility.  The  rotation  is 
negative  and  gives  a  decided  numerical  minimum  in  the  blue  part  of  the 
spectrum.  (8)  MnSb  gives  much  larger  negative  rotations,  the  largest  rota- 
tion in  the  visible  spectrum  being  at  500  fifit  and  the  minimum  at  about 
580  liii,  (4)  MnBi  gives  no  rotation  at  468  and  617  /i^i.  There  is  a  small 
positive  rotation  in  the  green,  and  negative  rotations  in  the  blue-violet  and 
red.  (5)  The  curve  for  FcsC.  resembles  that  for  MnSb,  the  max.  negative 
rotation  being  at  about  450  and  the  minimum  negative  rotation  at  560  /</i. 
(6)  The  rotations  for  pyrrhotin  were  positive  and  showed  the  expected  varia- 
tion according  to  the  orientation  of  the  reflecting  surface  with  respect  to  the 
axis.  A.  D.  R. 

261.  Kerr-Rotaiion  for  Transverse  Magnetic  Fields.  L.  R.  Ingersoll. 
(Phys.  Rev.  85.  pp.  812-821,  Oct.,  1912.)— Three  types  of  Kcrr-effect  exist, 
corresponding  to  the  three  possible  cases  of  magnetisation  :  with  the  lines  of 
force  normal  to  the  reflecting  surface,  or  lying  in  the  surface  and  respectively 
parallel  or  perpendicular  to  the  plane  of  incidence  of  the  light.  Only  a 
single  determination  for  the  last  case  has  previously  been  made  (by  Zeeman) 
for  iron.  The  method  used  for  the  determination  of  optical  constants  [see 
Abstract  No.  829  (1911)]  was  found  to  be  capable  of  such  accuracy  that  it 
seemed  desirable  to  study  the  effect  of  various  directions  of  magnetisation  on 
the  azimuth  of  the  reflected  light.  The  results  for  transverse  or  "  equatorial " 
magnetisation  were  found  to  follow  closely  the  predictions  made  by  C.  H. 
Wind  in  his  magneto-optic  theory.  Light  from  a  Nernst  glower  is  plane- 
polarised  and  reflected  from  the  surface  under  trial.  It  will  then  in  general 
be  reduced  to  an  clliptically  polarised  vibration,  of  which  the  two  components 
are  taken  by  passage  through  a  large  double-image  prism  analyser.  The 
intensity  of  these  two  components  can  be  compared  for  any  wave-length  by  a 
special  spectrobolometric  apparatus.  The  ratio  of  these  two  components 
would  enable  us  to  find  at  once  the  **  azimuth  of  restored  plane  polarisation," 
if  this  state  of  polarisation  is  imagined  restored  by  a  suitable  phase-change, 
but  it  is  found  more  convenient  to  keep  the  two  components  of  the  same 
intensity  by  changing  the  azimuth  of  the  incident  polarised  light.  This 
azimuth  of  restored  polarisation— the  principal  azimuth  if  the  corresponding 
angle  of  incidence  is  the  principal  incidence — is  then  read  off  as  the  comple- 
ment of  the  azimuth  of  the  polarising  agent  Two  distinct  series  of  observa- 
tions were  made.  In  the  Erst  case  parallel  light  was  incident  on  the  test 
surface,  while  in  the  second  the  light  converged  to  an  image  of  the  Nernst 
glower  at  this  surface.  The  results  were  in  substantial  agreement  For  steel 
and  cobalt  the  agreement  between  the  experimental  results  and  those  calcu- 
lated from  Wind's  theory  is  very  good.  In  the  case  of  Ni  the  agreement  is 
only  qualitative.  Experiments  with  Heusler's  alloy  show  that  magneto-optic 
e£Fects,  if  they  exist  at  all  in  this  metal,  are  less  than  t&it  ^^  l^rge  as  the 
corresponding  effects  in  steel.  A.  W. 
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262.  Magnetic  Disturbances,  Sun-spotSf  and  Solar  Corona.  A.  L.  Cortie. 
(Observatory,  No.  468.  pp.  856-857,  Oct.,  1912.  Summary  of  paper  read 
before  the  British  Association.)— Curves  for  the  period  1898-1911  are  com- 
pared of  mean  daily  dial-area  of  sun-spots,  mean  daily  range  of  declination 
and  horizontal  force,  and  yearly  numbers  of  great  and  moderate  magnetic 
disturbances.  There  is  general  accord  in  the  curves,  but  noticeable  dis- 
crepancies are  shown. 

The  monthly  numbers  of  great  and  very  great  magnetic  storms  for 
28  years,  1889-1911,  exhibit  decided  maxima  near  the  equinoxes,  and  at  such 
times  the  direction  of  the  sun's  rotation  is  least  inclined  to  the  ecliptic. 
When  the  earth  moves  into  the  planes  of  the  spot  zones  in  mid-latitudes, 
great  magnetic  storms  are  more  frequent.  The  coronal  streamers  are  long, 
and  are  mainly  confined  to  regions  adjoining  the  solar  equator  at  periods 
near  sun-spot  minima.  At  such  periods  the  prominences  ar^  also  fewer,  and 
their  regions  fall  towards  the  equator.  The  long  streamers  of  the  corona 
appear  to  be  "  associated  with  the  regions  of  prominence  activity,"  while  the 
shorter  plumed  streamers  radiate  from  sun-spot  centres.  The  occurrence  of 
magnetic  storms  appears  to  be  due  to  the  earth  passing  through  streams  of 
electrified  particles  emitted  from  the  sun.  C.  P.  B. 

263.  Initial  Susceptibilities  of  Nickel  at  Low  Temperatures.  A.  Penrier  and 
H.  Kamerlingh  Onnes.  (Archives  des  Sciences,  84.  pp.  522-584,  Dec, 
1912.)— The  fuU  paper  corresponding  to  Abstract  No.  750  (1912). 

264.  Magnetic  Determinations  and  Chart  Corrections  obtained  by  the 
"  Carnegie"  from  Batavia  to  Manila  and  thence  to  Suva,  Fiji,  1911-1912.  L.  A. 
Bauer  and  W.  J.  Peters.  (Terrestrial  Magnetism,  17.  pp.  141-144,  Sept., 
1912.) 

RADIOLOGY  AND  ELECTROPHYSIOLOGY. 

265.  Opacity  to  X-Rays  of  Fabrics  suitably  Impregnated  with  Lead  Salts, 
L.  Q.  Droit.  (Comptes  Rendus,  155.  pp.  706-708,  Oct.  14, 1912.)— In  order 
to  improve  the  means  of  protecting  operators  habitually  working  with  X-rays, 
the  author  makes  use  of  the  property  exhibited  by  silk  of  absorbing  consider- 
able proportions  of  metallic  salts.  He  has  obtained  a  silk-wasl^  fabric 
containing  68  per  cent,  of  mineral  matter  consisting  of  lead  phosphostannate  : 
phosphoric  acid,  8  ;  tin  oxide,  24  ;  lead  oxide,  84 ;  lime,  soda,  etc.,  2  per  cent. 
on  the  weight  of  the  fabric.  Six  thicknesses  of  this  fabric  form  a  very 
effective  protection  and  are  at  the  same  time  extremely  supple.  T.  H.  P. 
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266.  Crystal  Space  Lattices.  A.  E.  H.  Tutton.  (Nature,  90.  pp.  806-809, 
Nov.  14,  1912.)— Describes  di£Fraction  patterns  produced  by  Rontgen-rays 
passing  through  zinc-blende,  obtained  by  M.  Lune  at  Munich,  and  fully 
published  in  July,  1912  (K.  Bayer.  Akad.  Munchen,  Ber.  p.  808,  June  8,  and 
p.  868,  July  6, 1912).  Out  of  an  excellent  crystal  of  zinc-blende  a  plate  was 
cut  1  cm.  square  and  ^  mm.  thick,  parallel  to  a  cube  face,  and  perpendicular 
to  a  tetragonal  axis  of  symmetry.  A  beam  of  X-rays  1  mm.  in  diam.  im- 
pinged normally  upon  it,  after  passing  through  screens  to  eliminate  secondary 
radiations,  the  last  screen  being  a  plate  of  lead  1  cm.  thick  pierced  with 
a  hole  0*76  mm.  in  diam.  After  traversing  the  zinc-blende  plate,  the  beam 
was  received  on  a  photographic  plate.  The  exposure  varied  from  1  to  20 
hours.  The  result  shows  a  central  dark  circle  surrounded  symmetrically  by 
16  smaller  black  spots  of  elliptical  shape,  about  2  mm.  long,  arranged  in  a 
square.  A  fainter  square  appears  within  the  intense  square,  and  others  out- 
side. These  patterns  correspond  to  the  holohedral  or  full  symmetry  of  the 
cubic  system,  and  show  that  it  is  the  space  lattice  (Raumgitter)  of  the  crystal 
itself  which  produces  the  pattern.  'VST.  H.  Bragg.  (Ibid.  pp.  860-861, 
Nov.  28,  1912.) — Bragg  replies  to  the  above.  Any  plane  within  a  crystal 
which  is  "  rich "  in  atoms  may  be  regarded  as  a  reflecting  plane,  and  the 
position  of  the  spots  can  be  calculated  from  the  laws  of  reflection.      E.  E.  P. 

267.  Absorption  of  Helium  and  other  Gases  under  Electric  Discharge,  R.  J. 
Strutt.  (Roy.  Soc.,  Proc.  Sen  A.  87.  pp.  881-884,  Oct.  2, 1912.)-— Berthelot 
announced  in  1896  that  argon  and  helium,  when  submitted  to  the  silent  dis- 
charge in  the  presence  of  benzene  or  carbon  disulphide,  were  absorbed  by 
these  substances  and  could  afterwards  be  extracted  from  the  solid  substances 
deposited  on  the  walls  of  the  vessel.  The  author  repeated  the  experiment 
with  helium  in  a  Siemens  tube  containing  mercury,  a  layer  of  CS>  floating  on 
it,  and  helium.  The  silent  discharge  continued  for  12iO  hours  produced  no 
contraction  of  volume;  a  solid  deposit  was  formed,  but  it  yielded  no  He 
when  heated.  In  a  test  experiment  nitrogen  was  absorbed  under  similar 
conditions.  In  other  experiments  (bulbs  with  Al-wire  electrodes)  nitrogen 
was  absorbed  by  phosphorus  (which  is  converted  into  red  phosphorus  by  the 
silent  discharge)  and  not  liberated  again  when  the  red  phosphorus  deposited 
on  the  walls  was  afterwards  heated.  Hydrogen  was  also  absorbed  and  not  re- 
liberated  by  heating.  In  the  case  of  helium  a  slight  absorption  was  observed 
and  the  gas  liberated  again  by  heating,  so  that  the  absorption  by  phosphorus 
appeared  to  be  mechanical  in  the  case  of  He,  but  chemical  in  the  case  of  H 
and  N.  H.  B. 

•  268.  Theory  of  the  Solid  State.  E.  Griiiieisen.  (Ann.  d.  Physik,  89.  2. 
pp.  257-806,  Sept.  24,  1912.)— Bases  a  fuller  theory  of  the  soUd  stete  of 
monatomic  elements  upon  the  data  accumulated  by  the  Reichsanstalt.  The 
method  adopted  is  based  upon  that  of  Mie  [Abstract  No.  1450  (1904)] ,  who 
assumes  both  attractive  and  repulsive  forces  between  the  atoms,  the  latter 
diminishing  more  rapidly  than  the  former  as  the  distance  increases.  Among 
the  matters  dealt  with  are  the  change  of  atomic  frequency  with  temperature 
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and  pressure;  heat  of  sublimation  at  the  absolute  zero;  expansion  and 
amplitude  of  oscillation  ;  frequency,  melting-point,  and  compressibility ;  and 
latent  heat  of  fusion.  Some  of  the  results  arrived  at  are  the  following  : — The 
relative  expansion  between  absolute  zero  and  melting-point  is  approximately 
the  same  for  all  monatomic  elements.  The  ratio  of  the  mean  amplitude  to  the 
mean  distance  of  adjacent  atoms  increases  with  the  temperature  in  nearly 
the  same  manner  as  the  square  root  of  the  volume  expansion.  With  the  same 
expansion,  the  amplitude  is  nearly  the  same  fraction  of  the  atomic  distance. 
Hence,  at  their  fusing-points,  the  ratio  of  the  mean  amplitude  to  the  mean 
atomic  distance  is  nearly  the  same  for  all  monatomic  solids.  E.  E.  F. 

269.  Unusual  Case  of  Specific  Gravity.  A.  L.  Hyde.  (Amer.  Chcm.  Soc., 
Journ.  84.  pp.  1507-1609,  Nov.,  1912.)— When  /»-nitrotoliiene  is  dissolved  in 
carbon  disulphide,  the  specific  gravity  of  the  solution  is  less  than  that  of 
either  the  solvent  or  solute.  The  decrease  in  the  sp.  gr.  is  nearly  proportional 
to  the  percentage  of  ^-nitrotoluene  in  the  solution,  the  relation  being  ex- 
pressed by  the  formula  D  =  1*2660  —  O'OOlSa,  where  a  is  the  percentage  of 
^-nitrotoluene  present.  Further  experiments  showed  that  both  carbon 
disulphide  and  ^-nitrotoluene  always  tend  to  increase  the  volume  of  solutions 
into  which  they  enter,  although  the  specific  gravity  of  the  solution  is  not  in  all 
cases  less  than  that  of  the  pure  solvent.  (7-Nitrotoluene  seems  to  have  a 
similar  effect.  T.  S.  P. 

270.  Molecular  Statistics  of  some  Chemical  Actions,  R.  J.  Strutt.  (Roy. 
Soc.,  Proc.  Ser.  A.  87.  pp,  802-809,  Oct.  2,  1912.)— When  a  gas  is  absorbed  or 
chemically  acted  on  by  a  solid  surface,  the  rate  at  which  the  change  proceeds 
must  depend  on  the  number  of  collisions  made  by  the  gas  molecules  with  the 
surface,  and  the  question  as  to  the  number  of  such  collisions  which  are 
required  for  the  achievement  of  a  successful  result  has  been  examined  in  the 
case  of  the  action  of  ozone  on  silver  and  of  active  nitrogen  on  copper  oxide. 
In  the  ozone  experiments  a  stream  of  air  was  made  to  pass  through  a  dis- 
charge tube,  in  which  the  air  becomes  charged  with  ozone  and  nitric  oxide. 
By  causing  the  gases  to  pass  through  a  silver  gauze  partition,  the  ozone  is 
destroyed  and  the  glow  ceases.  The  minimum  area  of  silver  surface  which 
suffices  to  produce  this  result  has  been  determined,  and  the  data  show  that 
less  than  1'6  collisions  with  the  silver  surface  suffice  to  destroy  a  molecule  of 
ozone.  This  result  points  to  the  conclusion  that  one  collision  with  a  silver 
surface  is  sufficient  to  destroy  an  ozone  molecule.  Similar  experiments  with 
active  nitrogen  and  copper  oxide  gave  780  as  an  upper  hmiting  value  for  the 
number  of  collisions  which  occur  before  a  molecule  of  active  nitrogen  is 
destroyed  by  a  surface  of  oxidised  copper.  The  data  obtained  by  Jones  and 
Chapman  for  the  rate  of  decomposition  of  ozone  in  the  absence  of  surface 
e£Fects  have  also  been  examined  statistically,  and  the  author  calculates  that 
at  100°  C.  two  molecules  of  ozone  must,  on  the  average,  collide  6  x  10'^  times 
before  the  favourable  type  of  collision  occurs  which  results  in  chemical 
decomposition.  T.  S.  P. 

271.  Nature  of  Chemical  Action  produced  by  a-Particles.  S.  C.  Lind. 
(Journ.  Phys.  Chem.  16.  pp.  664-618,  Oct.,  1912.  Le  Radium,  9.  pp.  426- 
481,  Dec,  1912.) — Previous  experiments  by  the  author  have  shown  that 
when  a-particles  pass  through  oxygen  the  number  of  molecules  of  ozone 
formed  is  equal  to  the  number  of  ions  produced  by  the  a-particles 
[Abstract  No.  1288  (1912)].  The  various  available  data  on  chemical 
effects  under  radio-active  influences   including   experiments   of  Cameron 
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and  Ramsay,  Debierne,  Usher,  and  of  the  author  have  now  been  examined, 
and  in  all  cases  the  number  of  molecules  undergoing  reaction  is  found 
to  be  little  different  from  the  number  of  ions  produced.  The  list  of 
reactions  that  have  been  studied  include  reactions  of  combination  and  of 
decomposition ;  reactions  proceeding  with,  as  well  as  opposed  to,  the 
chemical  free  energy ;  even  reactions  in  liquid  systems  and  solutions  obey 
the  same  principle.  In  the  various  experiments  it  is  necessary  to  take  into 
account  all  the  conditions  regarding  pressure,  length  of  path  of  the  a-particles, 
etc.,  and  formulae  are  deduced  for  the  calculations  with  different'^sized 
vessels,  etc.  The  results  show  that  there  is  no  experimental  evidence  that 
the  action  of  the  /3-rays  ever  exceeds  the  subordinate  proportion  that  corre- 
sponds to  the  relative  amount  of  ionisation  produced  by  them  as  compared 
with  that  by  a-particles.  E.  M. 

272.  New  Modification  of  Sulphur,  A.  H.  "W.  Aten.  (Konink.  Akad. 
Wetensch.  Amsterdam,  Proc.  15.  pp.  672-683,  Nov.  28,  1912.)— If  a  solution 
of  rhombic  sulphur  in  sulphur  chloride,  saturated  at  the  ordinary  temperature, 
is  heated  at  about  170°  and  then  cooled,  it  is  found  that  a  further  and 
considerable  quantity  of  sulphur  may  be  dissolved  in  the  liquid.  It  is  shown 
that  this  cannot  be  due  to  the  formation  of  S^  from  SX,  for  the  solubility  of  S/i 
in  sulphur  chloride  is  very  small  at  the  ordinary  temperature,  and  if  solutions 
saturated  with  S^  at  a  higher  temperature  are  cooled  down,  this  separates  out 
quite  readily.  Systematic  determinations  of  the  solubility  of  rhombic  sulphur 
in  sulphur  chloride  which  has  been  heated  with  varying  proportions  of 
sulphur  at  a  definite  temperature  and  then  cooled  to  either  26°,  0°,  or  —60°, 
give  data  which  point  to  the  formation  of  a  new  variety  of  sulphiu-.  If  this 
conclusion  is  correct,  it  should  be  possible  to  obtain  some  information  in  the 
absence  of  sulphur  chloride.  This  is  actually  the  case,  for  if  sulphur  is 
heated  alone  to  126°  and  rapidly  cooled,  and  its  solubility  in  sulphur  chloride 
examined,  it  is  found  that  the  solubility  is  distinctly  greater  than  that  of  the 
unheated  rhombic  sulphur.  T.  S.  P. 

273.  Relation  between  the  Sulphur  Modifications.  H.  L.  de  Leeuw. 
(Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  16.  pp.  684-698,  Nov.  28, 1912.) 
— If  the  sulphur  contained  in  a  dilatometer  tube  is  heated  to  its  boiling-point, 
and  then  rapidly  cooled  so  that  a  large  proportion  of  the  S^  formed  remains 
intact,  it  is  found  that  the  temperature  of  conversion  of  rhombic  into  mono- 
clinic  sulphur  is  lowered  from  96-46°  to  about  71°.  As  the  proportion  of  S/« 
present  decreases,  the  transition  temperature  rises  until  it  reaches  96*46°,  which 
must  be  regarded  as  the  true  unary  transition  point.  Kru)rt's  work  [Zeitsch. 
Elektrochem.  10.  p.  681,  1912]  on  the  dynamic  allotropy  of  sulphur  is 
criticised  adversely,  and  it  is  shown  that  there  is  no  evidence  for  the  assump- 
tion of  a  region  of  partial  miscibility  in  the  liquid  phase.  The  occurrence  of 
two  liquid  layers  is  due  to  differences  in  temperature,  and  when  the  thermal 
conductivity  is  increased  by  the  introduction  of  Pt  wire  or  gauze,  the 
phenomenon  in  question  is  only  observed  very  indistinctly  or  not  at  all. 

T.  S.  P. 

274.  Limit  of  Formation  of  Endothermic  Compounds  at  very  high  Tempera- 
lures.  E.  Briner.  (Comptes  Rendus,  166.  pp.  1149-1161,  Dec.  2, 1912.)— 
According  to  the  principles  of  chemical  equilibria,  endothermic  compounds 
become  more  stable  with  rise  in  temperature.  It  follows  that  compounds 
such  as  the  oxides  of  nitrogen,  ozone,  carbon  disulphide,  etc.,  should  exist  in 
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greater  and  greater  concentrations  as  the  temperature  rises.  This,  however, 
would  contradict  the  results  of  spectrum  analysis,  which  proves  the 
elementary  nature  of  substances  existing  in  the  hottest  stars.  The  contradic- 
tion is  done  away  with  when  the  dissociation  of  the  molecules  of  elementary 
substances  into  their  atoms  at  high  temperatures  is  taken  into  account. 
Taking  the  values  for  the  heat  of  formation  of  molecules  from  atoms  as  found 
for  Various  elements  by  different  observers,  the  author  shows  that  compounds 
said  to  be  endothermic  become  exothermic  at  temperatures  sufficiently 
elevated,  and  their  concentration  reaches  a  maximum  and  diminishes  with 
further  rise  in  temperature.  Taking  the  case  of  nitric  oxide,  and  applying 
van  t'Hofif's  equation,  (rflog,  K)(dT)  =  —  Q/(RT»),  it  is  shown  that  when  the 
temperature  is  sufficiently  high  for  the  molecules  of  oxygen  and  nitrogen  to 
be  completely  dissociated,  the  concentration  of  the  nitric  oxide  will  diminish 
with  rise  in  temperature.  T.  S,  P. 

276.  Influence  of  Oxygen  on  ihe  Properties  of  Metals  and  Alloys,  E.  F. 
Law.  (Inst,  of  Metals,  Journ.  8.  pp.  222-280 ;  Discussion  and  Corre- 
spondence, pp.  281-247,  1912.  Engineering,  94.  pp.  489-441,  Sept.  27  ; 
Discussion,  p.  448,  Oct.  4,  1912.) — Draws  attention  to  the  great  influence 
exerted  by  oxygen  when  present  in  metals  and  alloys.  Although  recognised 
by  practical  men,  the  scientific  side  of  this  question  has  been  neglected.  It 
is  pointed  out  that  a  chemical  analysis  of  copper  which  failed  to  report 
0*1  per  cent,  of  lead  would  be  considered  unsatisfactory,  yet  it  frequently 
happens  that  10  times  this  quantity  of  cuprous  oxide  is  not  reported. 
This  omission  is  more  serious  than  it  appears  at  first  sight,  because  the  oxides, 
having  lower  specific  gravities  than  the  metals,  occupy  a  larger  volume  and 
the  influence  exerted  by  an  impurity  depends  upon  its  volume  and  not  upon 
its  weight.  From  cases  examined,  it  would  appear  that  metallic  oxides 
are  insoluble  or  practically  insoluble  in  metals  and  alloys  and  occur  as 
particles  varying  in  size  and  distribution,  entangled  and  embedded  in  the 
metal.  Photomicrographs  are  given  illustrating  the  presence  of  oxides  in 
bearing  bronze,  arsenical  copper  from  a  locomotive  fire-box,  and  also  a 
series  to  show  the  effect  of  increasing  additions  of  arsenic  to  oxidised 
copper.  As  regards  the  effect  of  the  presence  of  oxides  on  mechanical 
tests,  the  minimum  effect  is  produced  when  the  oxide  occurs  in  the 
massive  form  and  the  max.  effect  when  the  oxide  occurs  as  a  network 
between  the  crvstals.  Abnormal  corrosion  of  metals,  as  also  pitting  and 
local  deterioration,  etc.,  is  in  most  cases  due  to  the  presence  of  non-metallic 
impurities,  and  in  all  investigations  of  corrosion  the  presence  of  oxides 
must  be  taken  into  account.  C.  O.  B. 

276.  Alloys  of  Aluminium  and  Zinc,  W.  Rosenhain  and  S.  L. 
Archbutt.  (Inst..  Mech.  Engin.,  Proc.  No.  2.  pp.  819-441 ;  Appendix  and 
Discussion,  pp.  441-515,  April-May,  1912.  Tenth  Report  to  the  Alloys 
Research  Committee.  Engineering,  98.  pp.  578-579 ;  Discussion,  pp.  547- 
648,  April  26,  and  pp.  615-618,  May  10,  1912.  Abstract.  Mech.  Eng.  29. 
pp.  487-490,  April  19, 1912.  Summary.) — These  alloys  have  been  investigated 
on  the  general  lines  of  the  Eighth  and  Ninth  Reports  [Abstract  Nos.  1711 
(1907),  1540  (1910)]  and  their  constitution  has  already  been  described 
[Abstract  No.  1611  (1911)].  The  alloys  are  easy  to  cast,  machine  easily,  and 
those  containing  in  the  region  of  25  %  Zn  have  a  remarkable  ring  when 
struck.  In  discussing  the  results  of  tensile  tests  the  authors  have  introduced 
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the  quantity  "  specific  tenacity/'  which  is  obtained  by  dividing  the  ultimate 
strength  in  tons  per  sq.  in.  by  the- weight  of  a  cubic  inch  in  lbs.,  to  allow  of 
correct  comparisons  between  the  strength  of  materials  of  widely  different 
specific  gravities.  Tensile  tests  of  both  sand  and  chill  castings  reveal 
maxima  at  60  and  75  %  Zn,  the  latter  corresponding  to  the  compound 
AlfZns.  The  highest  stresses  arc  18*9  tons  in  the  75  %  sand  casting  and 
21*6  tons  in  the  50  %  chill  castings.  Yield-points  are  very  uncertain.  Ageing 
tests  carried  on  over  16  months  showed  no  tendency  towards  loss  of 
strength.  The  behaviour  of  the  alloys  under  compression  is  similar  to  that 
under  tension,  but  the  chill  castings  are  decidedly  inferior  to  sand  castings 
below  50  %  Zn.  Microstructures  indicated  an  early  tendency  towards  a 
cored  formation  which  was  observed  at  5  %  Zn  in  the  chilled  alloys.  The 
rapid  increase  of  the  strength  of  zinc  by  the  addition  of  small  quantities 
of  Al  is  explained  by  the  early  formation  of  the  hard  and  strong  AliZns. 
Hot  rolling  was  not  found  possible  on  alloys  containing  over  26  %  Zn.  On 
rolling  into  sheets  0*07  in.  thick  the  alloys  up  to  15  %  Zn  behaved  well,  but 
the  20  %  alloy  developed  cracks  at  the  edges.  All  the  rolled  and  cold- 
drawn  alloys  possessed  yield-points  almost  as  well  defined  as  that  of  steel. 
A  remarkable  fact  is  that  in  alloys  containing  over  17  %  Zn,  work  beyond 
that  required  for  rolling  down  from  3-in.  billets  to  IJ-in.  bars  actually 
reduces  the  ultimate  stress,  while  the  3rield  stress  is  increased.  The  best 
mechanical  tests  are  given  by  the  26  %  Zn  alloy  in  the  form  of  a  1  J-in.  hot- 
rolled  bar,  which  showed  a  yield  stress  of  25  tons,  an  ultimate  stress  of 
27  09  tons  per  sq.  in.  and  an  elongation  of  25  %.  The  beneficial  effects  of 
work  persisted  after  annealing,  and  microscopic  examination  indicates  that 
the  tensile  strength  of  annealed  material  is  not  strictly  proportional  to  crystal 
size,  but  is  proportional  to  the  severity  of  working.  Tests  made  at  high 
temperatures  indicate  a  rapid  loss  of  strength  with  increase  of  temperature, 
but  the  rate  of  loss  diminishes  with  increasing  zinc-content.  Although  an 
alloy  containing  20  %  Zn  shows  an  elongation  of  180  %  at  595°  C,  forging 
tests  above  500^  C.  show  an  entire  lack  of  malleability  and  the  existence  of 
extreme  brittleness  under  shock.  Elastic  tests  give  a  modulus  of  9  x  6*  lbs. 
for  the  alloys.  Under  torsion  the  20  %  Zn  alloy  shows  a  max.  strength  of 
20  tons  with  an  angle  of  twist  of  310°.  Under  dynamic  stresses  the  alloys 
containing  20-25  %  Zn  behave  remarkably  well,  showing  a  range  of  stress 
of  about  12  tons  under  Stanton's  alternating  stress  test.  The  energy  absorbed 
in  fracture  under  the  Izod  test  is  about  5 '8  lbs.  for  the  20  %  alloy. 
Comparison  of  the  various  dynamic  and  static  tests  indicates  that  while 
strength  is  the  determining  factor  in  Stanton's  test,  ductility  is  the  most 
important  factor  in  Arnold's  test,  and  the  Izod  test  gives  a  curve  representing 
the  sum  of  strength  and  elongation.  The  results  of  all  the  mechanical  tests 
indicate  that  the  best  combination  of  properties  is  to  be  found  in  the  20  %  Zn 
alloy.  Corrosion  tests  in  the  sea  for  a  period  of  over  500  days  indicate  that 
the  corrodibility  of  the  alloys  varies  from  1^  times  that  of  Naval  brass  to 
1^  times  that  of  Muntz  metal  according  to  the  zinc-content,  with  increase 
of  which  the  rate  of  corrosion  increases.  A  ternary  alloy  containing 
26  %  Zn,  8  %  Cu,  and  72  %  Al  has  also  been  studied.  Although  somewhat 
sensitive  to  rolling  temperatures,  this  gives  remarkable  static  and  dynamic 
tests  when  properly  treated.  Hot-rolled  material  shows  a  yield  stress 
of  22  tons  per  sq.  in.,  an  ultimate  stress  of  28-81  tons  per  sq.  in.,  and  an 
elongation  of  16*5  %.  In  the  discussion,  Donaldson  confirmed  the 
deleterious  effect  of  excessive  working.  Archbutt  quoted  tests  which 
showed  that  alloys  made  from  pure  Zn  are  decidedly  superior  to  those  made 
vou  XVI.— A.—1918.  C^r^r^n]^ 

Digitized  by  VjOO^  IC 


CHEMICAL  PHYSICS  AND  '  ELECTRO-CHEMISTRY.    -  93 

from  spelter,  both  as  regards  strength  and  ductility.  The  coefficient  of 
expansion  of  the  20  %  alloy  is  0*0000284,  a  value  which  is  about  double  that 
of  steel.  F.  C.  A.  H.  L. 

277.  Method  of  Producing  Sound  Ingots,  R.  Hadfield.  (Iron  and  Steel 
Inst.,  Journ.  86.  pp.  11-89  ;  Discussion  and  Correspondence,  pp.  4S-77, 1912. 
Engineering,  94.  pp.  477-488,  Oct.  4,  1912.) — By  soundness  in  ingots  is 
meant  freedom  from  piping,  blowholes,  and  segregation,  and  experience 
teaches  that  as  a  rule  the  means  of  removing  one  defect  tends  to  diminish 
the  others.  The  various  methods  of  fluid  compression  are  all  more  or  less 
successful,  but  require  costly  apparatus.  In  the  author's  method  the  steel  is 
poured  into  a  mould,  preferably  small  end  downwards,  and  immediately 
covered  with  a  layer  of  slag  ^  in.  in  thickness.  Charcoal  is  then  placed  on 
the  slag  and  burnt  by  means  of  jets  of  compressed  air.  In  this  way  the  top 
of  the  ingot  is  kept  fluid,  and  solidification  takes  place  from  the  bottom 
upwards.  The  paper  is  illustrated  by  numerous  diagrams  and  photographs 
of  ingots  and  the  rails  rolled  therefrom,  showing  that  with  the  exception  of 
only  about  8  per  cent,  waste,  the  whole  of  the  ingot  is  free  from  piping  and 
segregation,  so  that  92  per  cent,  of  the  metal  poured  into  the  mould  can  be 
utilised,  thus  effecting  a  saving  of  8s.  to  12s.  per  ton.  F,  C.  A.  H.  L. 

278.  New  Method  of  revealing  Segregation  in  Steel  Ingots.  R.  Hadfield. 
(Iron  and  Stt^l  Inst.,  Journ.  86.  pp.  40-47  ;  Discussion  and  Correspondence, 
pp.  48-77,  1912.  Engineering,  94.  pp.  484-485,  Oct.  4,  1912.)— The  method 
consists  of  pouring  a  small  quantity  of  molten  copper  on  to  the  top  of  the 
ingot  soon  after  pouring.  If  the  copper  is  added  before  solidification  is 
complete  it  displaces  the  residual  molten  steel,  but  if  added  after  complete 
solidification  it  fills  up  the  cavities  and  indicates  the  areas  of  segregation. 
The  method  appears  to  open  up  a  valuable  source  of  information  on  the  rates 
of  cooling,  segregation,  and  liquation,  and  the  present  results  indicate  that 
the  interior  of  an  ingot  remains  hotter  for  a  much  longer  period  than  has 
previously  been  thought,  thus  providing  greater  opportunities  for  segre- 
gation to  take  place.  F.  C.  A.  H.  L, 

279.  Use  of  Thermit  for  obtaining  Sound  Steel  Ingots,  H.  Goldschmidt. 
(Iron  and  Steel  Inst.,  Journ.  86.  pp*.  78-87  ;  Discussion  and  Correspondence, 
pp.  88-90,  1912.  Engineering,  94.  pp.  485-486,  Oct.  4,  1912.)— The  method 
formerly  adopted  of  pushing  a  thermit  cartridge  through  the  crust  and  into 
the  pipe  of  a  partially  solidified  ingot  in  order  to  melt  the  surrounding  metal, 
did  not  have  the  desired  effect.  Latterly,  however,  the  cartridge  has  been 
pushed  right  down  to  the  bottom  of  the  ingot  before  solidification  com- 
menced. The  vigorous  reaction  which  sets  in  immediately  brings  about  an 
energetic  agitation  of  the  contents  of  the  mould,  expelling  the  liberated  gases 
and  driving  the  segregate  upward.  After  the  reaction  has  subsided, 
considerable  subsidence  of  the  metal  takes  place,  which  is  followed  up  by 
pouring  in  fresh  metal  from  the  ladle.  The  new  method  has  proved  very 
efficacious,  especially  in  the  case  of  non-silicon ised  steel.  A  saving  of 
Is.  6d.  per  ton  is  effected  on  the  rolled  material,  which  also  possesses  the 
great  advantage  o?er  untreated  steel  of  showing  greater  uniformity  in 
mechanical  properties.  F.  C.  A.  H.  L. 

280.  Pre-rolled  Pipeless  Ingots,  B.  Talbot.  (Eng.  News,  68.  pp.  957- 
968;    Discussion,    pp.    958-959,     Nov.   ^21,  1912.)— The   author   describes 
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a  new  process  for  the  prevention  of  segregation  and  piping  in  ingots. 
Aluminium  is  added  to  the  fluid  steel  (2  oz.  per  ton)  to  prevent 
the  formation  of  external  cavities  and  the  resulting  ingot  is  reduced 
about  25  per  cent,  by  rolling  before  complete  solidification.  The  partially 
reduced  ingot  is  then  allowed  to  completely  solidify  in  a  soaking  pit 
before  rolling  is  completed.  In  steel  treated  in  this  way  the  segregated 
area  is  confined  to  an  annular  ring  between  the  centre  and  the  outside,  these 
being  quite  normal  in  composition,  except  that  the  carbon  is  somewhat  low 
in  the  central  portion,  which  appears  to  be  an  ideal  condition  for  the  produc- 
tion of  rails.  In  the  discussion,  Webster,  Stevenson,  and  Kenney  pointed 
out  the  difficulties  arising  from  rolling  ingots  at  too  high  a  temperature  ; 
these  include  internal  rupture,  the  development  of  cross  cracks,  and  squirt- 
ing out  of  the  metal.  F.  C.  A.  H.  L. 

281.  Measurements  and  Relations  />f  Hardness  and  Depth  of  Carbonisation 
in  Case-hardened  Steel,  M.  A.  Atntnon.  (Amer.  Inst.  Mining  Engin.,  Bull. 
70.  pp.  1167-1179,  Oct.,  1912.) — Samples  of  low-carbon  and  case-hardening 
nickel  steel  (8*80  per  cent.  Ni)  were  carbonised  at  1650*^  and  1760°  F.  for 
various  times.  Subsequently  specimens  were  quenched  in  various  ways,  after 
which  the  depth  of  carbonisation  was  determined  microscopically  and  the 
hardness  by  both  Shore  and  Brinell  methods.  In  the  Brinell  method  a 
0'25-in.  diam.  ball  was  used  under  a  load  of  5000  lbs.  The  hardness  number 
was  calculated  from  the  formula  B  =  44700/D,  where  B  is  the  standard 
Brinell  number  and  D  the  depth  of  penetration  in  ten-thousandths  of  an 
inch.  The  results  show  that  the  rate  of  carbonisation  is  about  1^  times  as  fast 
at  the  higher  as  at  the  lower  temperature,  and  about  1*1  times  as  fast  in 
ordinary  case-hardening  steel  as  in  Ni  steel.  In  the  quenched  specimens  the 
scleroscope  hardness  shows  a  gradual  decrease  with  increasing  depth  of  case, 
owing  to  the  increase  of  the  amount  of  austenite  in  the  surface.  The  Brinell 
figures  are  somewhat  irregular,  but  show  a  general  increase  up  to  a  carbonis- 
ing period  of  4  to  6  hours,  after  which  the  hardness  is  stationary.  This  is  in 
accordance  with  the  fact  that  the  scleroscope  gives  surface  hardness,  while 
the  Brinell  figure  depends  upon  the  condition  of  the  core.  When  double 
quenching  is  adopted,  the  Brinell  hardness  after  the  second  or  low-temperature 
quench  is  always  less  than  the  figure  obtained  after  the  first  or  high-temp>era- 
ture  quench  for  small  depths  of  case.  As  the  depth  of  case  increases,  the 
Core  has  less  and  less  influence  on  the  determination  of  the  hardness,  whose 
value  then  rises  until  it  is  the  same  after  the  second  as  after  the  first  quench-' 
ing.  This  occurs  at  a  depth  of  case  of  atx)ut  0*11  in.,  thus  providing  a  method 
of  estimating  the  depth  of  the  case.  F.  C.  A.  H.  L. 

282.  Iron-Carbon  and  Iron-Silicon  Alloys,  E.  Gutnlich  and  P.  Goerens. 
(Faraday  Soc,  Trans.  8.  pp.  98-114,  Oct.,  1912.  Communication  from  the 
Physikal-Techn.  Reichsanstalt.) — ^An  extensive  series  of  tests  has  shown  that 
the  presence  of  large  amounts  of  silicon  prevents,  even  with  rather  quick 
cooling,  the  formation  of  the  extremely  injurious  solid  solution  of  carbon  and 
iron :  the  carbon  appears  only  in  the  shape  of  the  much  less  injurious  pearlite. 
Under  the  influence  of  the  Si,  even  the  pearlite  is  decomposed  by  a  prolonged 
process  of  annealing  into  ferrite  and  temper-carbon,  andt  thus  becomes  mag- 
netically almost  entirely  passive.  To  produce  this  effect  with  certainty  at 
least  from  8  to  4  per  cent,  of  Si  is  necessary  in  the  material.  The  fact  that 
thin  sheet-metal  containing  carbon  and  less  than  8  per  cent,  of  Si  may  show 
exceedingly  good  magnetic  properties  must  have  other  reasons.         A.  D.  R. 
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283.  Iron  and  Nitrogen.  J.  H.  Andrevr.  (Iron  and  Steel  Inst.,  Journ. 
86.  pp.  210-226 ;  Correspondence,  pp.  227-286,  1912,  Abstracts  in  Engineer, 
114.  p.  424,  Oct.  18,  1912.  Engineering,  94.  pp.  860-862,  Dec.  20,  1912.)— The 
author  has  designed  a  high-pressure  electric  furnace  capable  of  melting  iron 
and  of  withstanding  pressure  up  to  1000  atmos.  It  was  shown  that  iron  and 
iron-carbon  alloys  absorb  small  quantities  of  nitrogen  when  melted  in  the  gas 
under  high  pressure.  The  presence  of  0*8  %  nitrogen  in  pure  iron  entirely 
suppresses  the  critical  changes,  while  0'26  %  in  0*6  %  carbon  steel  causes  a 
marked  lowering  of  the  Ari  point.  Prolonged  heating  in  vacuo  is  required  to 
remove  the  nitrogen.  The  author  is  of  opinion  that  the  critical  changes 
occurring  in  iron  are  due  to  the  coalescence  of  like  molecules  brought  about 
by  contraction  during  cooling.  The  intervention  of  nitride  of  iron  hinders 
this  coalescence,  with  the  result  that  a  greater  contraction  is  required  before 
the  molecules  are  brought  suflficiently  close  for  the  molecular  attractions  to 
exert  themselves.    Hydrogen  has  no  effect  on  the  critical  changes. 

F.  C.  A.  H.  L. 

284.  Coarse  Cry siallisaiion  Produced  by  Annealing  Low-Carbon  Sleel,  R.  H. 
Sherry.  (Metallurgical  and  Chem.  Engin.  10.  pp.  666-667,  Oct.,  1912.)— The 
production  of  large  crystalline  grains  in  low-carbon  steels  by  annealing  at 
660^  to  690^  C.  is  often  observed  in  the  manufacture  of  sheets  and  plates,  but 
efforts  to  produce  the  structure  at  will  in  the  laboratory  are  not  invariably 
successful.  Experiments  made  by  the  author  confirm  some  of  the  earlier 
observations  of  Stead  and  Charpy.  Steels  containing  0 07  to 0*11  %  C,  00  to 
0-076  %  Si,  0^  to  0-04  %  S,  0008  to  006  P  and  006  %  Mn  were  annealed  for 
periods  up  to  48  hours.  It  was  necessary  to  heat  for  46  mins.  to  obtain  the 
growth,  but  the  increase  was  not  continuous  with  the  time.  Hammered 
pieces  showed  no  tendency  to  crystalline  growth  on  subsequent  annealing  at 
700°  C.  if  the  hammering  was  stopped  just  above  700°  C,  but  if  continued 
below  700°  C,  crystalline  growth  took  place  on  subsequent  annealing.  Cold- 
worked  material  also  showed  a  tendency  to  grow  if  the  work  done  was  light. 
If  the  reduction  had  been  9  to  7  per  cent,  crystalline  growth  took  place  at  690 
to  776°  C,  but  if  over  9  per  cent,  reduction  had  been  effected,  growth  occurred 
between  660°  and  876°  C.  on  re-annealing.  The  max.  growth  observed  was  from 
0*02  to  0*8  mm.  diam.  of  grain.  F.  C.  A.  H.  L. 

286.  Generation  of  Large  Grains  in  Metals.  F.  Robin.  (Comptes 
Rendus,  166.  pp.  716-718,  Oct.  14,  1912.)— Stead  and  Charpy  showed  long 
ago  that  the  annealing  of  mechanically  hardened  steel  results  in  the  develop- 
ment of  very  large  grains  making  the  metal  fragile.  Recent  studies  have 
shown  this  to  be  the  case  with  other  metals.  In  the  area  affected  by  a  local 
deformation  the  max.  growth  of  the  grains  is  prevented  by  mutual  interference, 
but  on  the  borders  of  the  area  considerable  growth  takes  place  and  the  grains 
extend  into  the  unaffected  parts.  The  temperature  and  duration  of  the  pre- 
liminary annealing  and  the  size  of  the  grains  obtained  thereby  do  not  appear 
to  influence  the  final  results.  Extension  of  the  large  grains  into  the  unde- 
formed  parts  from  a  centre  of  deformation  caused  by  punching,  shearing, 
bending,  etc.,  follows  the  ordinary  annealing  laws.  Maximum  growth  takes 
place  at  a  certain  temperature  which  differs  for  each  particular  metal. 
The  author  has  determined  the  max.  growth  and  distance  of  propagation  of 
the  grains  of  Sn,  Pb,  Zn,  Al,  Cu,  and  Fe,  and  quotes  actual  measurements ; 
the  results  being  of  technical  importance  because  of  the  large  number  of 
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objects  made  from  sheet  metals  by  cold  working  and  annealing.  Evil  effects 
can  be  overcome  by  a  final  heating  to  above  900^  C.  in  the  case  of  iron  and 
the  addition  of  foreign  elements  to  the  other  metals.  F.  C.  A.  H.  L. 

286.  Case-carbonising,  M.  T.  Lothrop.  (Amer.  Soc.  Mech.  Engin., 
Journ.  84.  pp.  1997-2070,  Dec,  1912.) — Elaborate  experiments  have  been 
carried  out  to  determine  the  effects  of  temperature,  time,  and  composition  of 
steel  on  the  depth,  rate,  and  nature  of  carbonisation  and  the  effect  of  heat- 
treatment  on  the  finished  product.  Mild  steels,  nickel  steels,  chrome-nickel, 
and  chrome-vanadium  steels  were  used  in  the  tests,  and  the  physical  pro- 
perties were  determined  by  placing  a  bar  12  in.  long  and  i  in.  diam.  on 
10-in.  centres,  loading  at  the  centre,  and  observing  the  load  and  deflection  at 
rupture.  Strength  and  toughness  decrease  with  increasing  depth  of  case,  and 
there  is  a  critical  depth  of  case  for  max.  brittleness  and  minimum  strength, 
which  depth  depends  upon  the  original  carbon-content  of  the  steel.  The 
higher  the  original  carbon-content  of  the  steel,  the  smaller  the  ratio  of  depth 
of  case  to  diam.  of  core  at  the  point  where  this  brittleness  occurs.  Double 
heat-treatment  increases  both  strength  and  toughness,  which  is  also  increased 
by  subsequent  tempering  at  880°  F.  Annealing  after  carbonising  is  not  to  be 
recommended,  as  it  does  not  improve  the  properties  to  anything  like  the  same 
extent  as  double  quenching,  and,  further,  there  is  a  distinct  danger  of  decar- 
bonisation.  Carbonised  steel  becomes  file-hard  at  temperatures  too  low  for 
the  development  of  max.  strength  and  properties.  The  ideal  treatment  is  to 
carbonise  to  the  thinnest  possible  case  demanded  by  the  conditions,  reheat 
for  core  1600°  F.,  quench,  reheat  to  1500°  F.  for  case,  quench  in  water  or  oil, 
and  finally  temper  as  far  as  conditions  of  service  permit.  Chrome-vanadium 
steel  docs  not  lose  its  file-hardness  until  a  temperature  of  450°  F.  has  been 
reached,  while  the  other  steels  mentioned  can  be  softened  at  425°  F.  Gears 
treated  in  this  way  can  be  made  harder,  stronger,  and  tougher  than  oil- 
hardened  gears.  With  increase  of  temperature  both  the  depth  of  carbonisa- 
tion in  a  given  time  and  the  carbon- content  of  the  case  increase.  Uniform 
penetration  cannot  be  obtained  below  1500°  F.  Nickel  steel  gives  the 
greatest  total  penetration  and  gradation  zones,  while  chrome-vanadium  steels 
give  the  highest  carbon  maxiqaum  and  the  finest-grained  steel.  The  original 
carbon-content  does  not  affect  either  the  depth  of  case  or  the  amount  of 
carbon  introduced  by  the  carbonising  agent.  Below  1400°  F.  the  carbon 
maximum  does  not  exceed  the  eutectic,  but  as  the  temperature  rises  a  hyper- 
eutectic  zone  is  formed  which  increases  in  depth  with  the  temperature.  A 
surface  content  of  over  1  per  cent,  carbon  results  in  the  existence  of  films  of 
carbide  existing  between  the  grains  and  gives  rise  to  flaking.  On  the  other 
hand  the  case  does  not  develop  its  max.  hardness  below  0*9  per  cent,  carbon. 
In  pieces  to  remain  unground,  therefore,  practice  should  aim  at  a  0*9  per  cent, 
carbon  surface,  but  in  specimens  which  are  to  be  ground  the  surface  content 
should  be  somewhat  higher.  An  important  factor  in  determining  the  tem- 
perature of  carbonising  is  the  grain-growth  under  the  influence  of  heat,  which 
is  not  affected  by  the  presence  of  nickel  but  is  seriously  diminished  in  rate  by 
the  presence  of  Cr  and  V.  Experiments  were  also  made  to  determine  the 
efficiency  of  14  carbonising  materials  bought  in  the  open  market,  and  the 
results  show  that  there  is  a  considerable  variation  in  the  density  of  such 
materials.  All  of  them  shrink  and  become  less  potent  on  use.  The  ideal 
carbonising  material,  which  should  show  large  volume  per  ton,  small 
shrinkage  per  run,  high  resistivity  to  change  of  shape  or  powdering,  clean- 
liness and  freedom  from  dust,  uniform  carbonising  power,  and  capability  of 
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being  used  an  innumerable  number  of  times,  is  yet  to  be  found.  Generally 
speaking  the  thermal  conductivity  of  carbonising  materials  increases  with  use. 
Copper-plating  can  prevent  carbonisation,  but  the  thickness  of  deposit  must  be 
at  least  0*0005  in.  to  be  effective.  Microscopic  examination  of  all  the  samples 
was  made,  and  the  results  show  that  the  effect  of  double  quenching  is  to  refine 
the  martensitic  structure  of  the  material.  F.  C.  A.  H.  L, 

287.  Solubility  of  Metallic  Oxides  and  Sulphides  in  fused  Sodium  Chloride. 
H.  Houben.  (Metallurgie,  9.  pp.  592-600,  Sept.  18, 1912.)— The  sodium  chloride 
from  Stassfurt,  containing  98  per  cent,  of  NaCl,  was  fused  in  Morgan  clay 
crucibles ;  ordinary  clay  crucibles  and  carbon  and  graphite  vessels  proved 
unsuitable.  The  fused  salt  began  to  solidify  at  820  ±  8°C.,  which  agrees  with 
Ruff  and.  Plato.  The  experiments  were  made  in  kryptol  or,  better,  in 
Helberger  furnaces,  the  metal  compound  being  added  to  40  gm.  of  NaCl, 
of  which  considerable  quajilities  evaporated,  especially  above  1000°,  when 
dense  white  vapours  escaped.  Of  the  compounds  tried,  SnOj,  ZnO,  PbO, 
CuO,  ZnS,  PbS,  CutS,  only  small  quantities  (in  no  case  as  much  as  1  per 
cent.)  were  dissolved  by  sodium  chloride,  which  cannot  therefore  be  recom- 
mended as  a  solvent  for  electrometallurgical  purposes.  H.  B. 

288.  Electrical  Conductance  of  Solutions  in  Methylamine  and  Ethylaminey 
Fluidity  of  Ammonia,  Methylamine,  and  SOt  and  Fluidity  of  certain  Solutions  in 
these  Solvents.  F.  F.  Fitzgerald.  (Journ.  Phys.  Chem.  16.  pp.  621-661, 
Nov.,  1912.) — The  abnormal  conductivity-dilution  curves  given  by  solutions 
in  methylamine  and  ethylamine  have  been  further  investigated,  together  with 
the  viscosities  and  densities  of  the  solvents  ammonia,  methylamine,  and  SOs 
and  a  number  of  their  solutions.  Solutions  of  silver  nitrate  and  potassium 
iodide  in  methylamine  at  —  88*5°,  —  15°,  0°,'and  -h  15°  have  a  max.  molecular 
conductivity  at  about  normal  concentration,  followed  by  a  minimum  at  w/40, 
and  then  a  progressive  rise  on  further  dilution.  There  is  no  evidence  that 
the  molecular  conductivity  tends  to  approach  a  max.  value  at  high  dilutions 
as  in  the  case  of  aqueous  solvents  of  these  substances.  The  results  obtained 
with  a  number  of  other  inorganic  salts  are  similar  in  character.  In  ethylamine 
as  solvent,  solutions  of  silver  nitrate,  ethylammonium  chloride,  and  lithium 
chloride  show  only  the  max.  conductivity  at  about  normal  concentration. 
The  molecular  conductivity  shows  no  tendency  to  increase  again,  after 
attaining  a  minimum,  even  at  high  dilutions.  The  temperature-cocfficieut 
of  conductivity  of  solutions  in  methylamine  and  ethylamine  changes  sign  on 
passing  from  concentrated  to  dilute  solutions,  as  is  the  case  also  with 
certain  solutions  in  sulphur  dioxide  and  ammonia.  The  solvent  and  ionising 
properties  of  the  amines  are  related  to  those  of  ammonia  as  the  properties  of 
the  alcohols  to  those  of  water.  On  ascending  the  homologous  series  of 
solvents  the  ionising  power  and  the  solvent  action  on  metallic  salts  decreases, 
but  the  solvent  action  on  carbon  compounds  increases.  The  viscosities  of 
the  solutions  measured  decrease  progressively  on  dilution.  The  viscosities,  ij, 
of  the  pure  solvents  methylamine,  ammonia,  and  sulphur  dioxide  were 
measured.  The  values  of  the  product  ijAoo  i  where  Aoo  is  the  molecular  con- 
ductivity of  potassium  iodide  at  infinite  dilution,  lie  between  0*9  and  I'l  with 
ammonia  and  SOs,  whereas  with  normal  solvents  Walden  obtained  the  v^ue 
0*65.  Ammonia  and  SOt  must  therefore  be  regarded  as  abnormal  in  the  same 
sense  as  water  is  abnormal.  T.  S.  P. 

289.  Conductivity,  Temperature-Coefficients  of  Conductivity,  and  Dissociation 
cf  Certain  Electrolytes  in  Aqueous  Solution  at  85°  60°,  and  65°.    S.  F.  Howard 
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and  H.  C.  Jones.  (Amer.  Chem.  Journ.  48.  pp.  600-586,  Dec.,  1912.)— In 
continuation  of  earlier  work  on  the  same  subject  [see  Abstracts  Nos.  1745 
(1911),  102(1912)]  the  molecular  conductivities  of  the  following  salts  and  acids 
have  been  measured,  and  the  temperature  coefficients  and  percentage  dis- 
sociation calculated  :  Sodium  ferrocyanide,  potassium  carbonate,  potassium 
permanganate,  dipotassium  hydrogen  phosphate,  potassium  sodium  sulphate, 
potassium  chromium  sulphate  (violet  and  green),  potassium  nickel  sulphate, 
ammonium  chromium  sulphate  (violet  and  green),  calcium  bromide,  calcium 
chromate,  zinc  nitrate,  zinc  acetate,  lead  chloride,  lead  acetate,  nickel  acetate, 
uranyl  chloride,  nitrate,  sulphate  and  acetate,  hydrochloric  acid,  nitric  acid, 
and  sulphiuic  acid.  Double  salts  in  general  have  smaller  conductivities  than 
the  sum  of  the  conductivities  of  the  constituent  salts.  These  differences  are 
little  affected  by  temperature  but  become  less  with  greater  dilution.  Certain 
discrepancies  occur  between  the  results  published  in  this  paper  and  those  of 
other  workers,  as,  for  example,  in  the  case  of  the  alums  and  of  dipotassium 
hydrogen  phosphate.  These  are  due  to  the  fact  that  the  hydrolysis  varies 
with  the  time  ;  the  time  factor  is  greater  for  concentrated  than  for  dilute 
solutions,  and  is  very  little  affected  by  the  temperature.  The  discrepancies 
may  also  be  due  to  decomposition  occurring,  with  the  formation  of  new  sub- 
stances. The  observation  is  confirmed  that  salts  with  large  amounts  of  water 
of  crystallisation  possess  large  temperature-coefficients.  For  salts  which  do 
not  undergo  hydrolysis  the  temperature-coefficient  increases  with  the  dilu- 
tion. The  violet  forms  of  ammonium  and  potassium  chrome  alum  have 
smaller  conductivities  than  the  green  forms,  but  the  differences  become  less 
at  higher  temperatures.  With  the  exception  of  uranyl  acetate  and  dipotas- 
sium hydrogen  phosphate  there  was  a  decrease  in  the  percentage  dissociation 
with  rise  in  temperature.  After  standing  for  four  weeks  the  phosphate  acted 
normally.  T.  S.  P. 

290.  Molecular  Association  in  Gases.  J.  de  Boissoudy.  (Comptes 
Rendus,  155.  pp.  704-706,  Oct.  14, 1912.)— Starting  from  the  assumption  that 
two  molecules  of  a  gas  impinging  one  on  the  other  subsequently  remain 
associated  when  the  relative  velocity  of  their  translatory  motion  does  not 
reach  a  certain  value  dependent  only  on  the  nature  of  the  molecules,  the 
author  derives  the  following  equation  of  state  :  (p  +  a^^li^'f^)  (t?  —  6)  =  RT, 
where  a  and  b  are  constants.    This  equation,  which  is  of  the  type  of  Clausius' 

.  equation,  gives  at  constant  volume  values  of  the  function,  x=  T  .()^/()T  —  p,  in 
satisfactory  agreement  with  the  recent  determinations  of  Leduc,  the  product 
^T  diminishing  at  first  and  becoming  sensibly  constant  only  at  temperatures 
above  the  critical  temperature.  T.  H.  P. 

291.  Vapour  Pressure  of  Concentrated  Aqueous  Solutions,  E.  P.  Perman 
and  T.  W.  Price.  (Faraday  Soc.,  Trans.  8.  pp.  69-81 ;  Discussion,  pp.  82- 
86,  Oct.,  1912.) — (1)  Measurements  have  been  made  of  the  vapour-pressures 
of  solutions  of  urea,  glycerol,  cane-sugar,  potassium  chloride,  calcium  chloride, 
and  raffinose  over  a  very  wide  range  of  concentrations,  and  at  different 
temperatures.  (2)  The  lowering  of  the  vapour-pressure  has  been  found  to  be 
proportional  to  the  concentration,  except  for  very  high  concentrations. 
(8)  Babo*s  law  has  been  found  to  hold  in  some  cases.  (4)  Hydration,  when 
present,  is  not  fixed,  but  is  a  function  of  the  concentration.  L.  H.  W. 

292.  Fractionation  by  Diffusion ;  Application  to  Colloidal  Solutions, 
Part  I.    S.  Dabrowski.    (Acad.    Sci.    Cracovie,  Bull.  6a.  pp.  485-526, 
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June,  1912). — ^A  new  diffusion-apparatus  has  been  devised  in  which  diffusion 
takes  place  under  constant  conditions  and  in  the  absence  of  convection- 
currents.  In  the  case  of  solutions  of  urea  of  different  concentrations  the 
product  of  the  coefficient  h  multiplied  by  the  viscosity  i;  of  the  liquid  is 
constant  at  a  given  temperature  ;  Einstein's  formula  may  therefore  be  used 
for  interpolation.  The  values  of  the  diffusion-coefficient  are^  however,  lower 
than  those  determined  in  the  ordinary  way  by  the  method  of  "free 
diffusion."  The  coefficient  of  diffusion  of  crystallised  ovalbumen,  diffusing 
in  solutions  of  ammonium  sulphate,  is  lower  than  that  of  the  dialysed 
albumen  dissolved  in  pure  water.  By  means  of  Einstein's  formula  it  is 
possible  to  calculate  the  volumes  of  the  molecules  from  the  diffusion- 
coefficient  and  the  viscosity ;  the  molecular  volume  of  ovalbumen  in  8*6% 
ammonium  sulphate  was  thus  shown  to  be  six  times  less  than  in  the 
absence  of  salts.  T.  M.  L. 

293.  The  Mutual  Associaiion  of  Ether  and  Chloroform  in  the  Gaseous  State. 
F.  Dolezalek  and  A,  Schulze.  (Deutsch.  Phys.  Gesell.,  Verb.  14.  24. 
pp.  1091-1096,  Dec.  80, 1912.)— It  has  previously  been  shown  [see  Abstract 
No.  781  (1912)]  that  in  the  case  of  mixtures  of  ether  and  chloroform  in  the 
liquid  state  the  deviations  which  are  met  with  from  the  law  of  mixtures  can 
be  explained  by  assuming  the  formation  of  a  partially  dissociated  com- 
pound of  the  two  substances.  The  authors  have  investigated  the  behaviour 
of  the  substances  in  the  gas  state,  in  order  to  see  whether  any  evidence  was 
to  be  found  of  a  similar  association.  The  method  which  they  employed  was 
to  find  out  whether  there  was  any  change  of  volume  when  the  unsaturated 
vapours  were  mixed.  When  the  vapours  were  mixed  it  was  found  that 
contraction  occurred,  pointing  to  the  fact  that  combination  occurred  even  in 
the  gaseous  state.  Moreover,  from  the  amount  of  contraction  the  authors 
calculated  that  in  a  molecular  mixture  of  ether  and  chloroform  at  B0°  and 
under  a  pressure  of  1  atmo.  compound-formation  occurs  to  the  extent  of 
0*64  molecule  per  cent.  Further,  by  the  application  of  the  law  of  mass 
action  it  follows  that  the  combination  between  ether  and  chloroform  increases 
almost  proportionally  with  the  total  pressure  :  so  that  in  the  saturated 
vapours,  at  80^,  combination  takes  place  to  the  extent  of  1*4  molecules 
per  cent.  It  follows  therefore  that  in  the  liquid  state  compound-formation 
also  occurs,  and  it  is  calculated  that  the  liquid  phase  contains  14*6  molecules 
per  cent,  of  the  compound.  A.  F. 

294.  Dissociation  of  Some  Oxides,  Carbonates,  and  Sulphides,  "W.  Hempel 
and  C.  Schubert.  (Zeitschr.  Elektrochem.  18.  p.  729,  Aug.  15,  1912.  C. 
Schubert's  Dissertation,  Techn.  Hochschule,  Dresden.) — A  table  of  ob- 
servations made  by  determining  the  volume  of  gas  generated  in  an  electric 
furnace  at  temperatures  measured  by  a  le  Chatelicr  pyrometer.  The  table 
gives  the  temperatures  of  the  beginning  and  the  end  of  the  dissociations  for 
some  ores  (manganese  dioxide,  hematite,  spathic  iron  ore,  pyrites  of  iron  and 
copper,  magnesite,  etc.),  and  some  compounds  (PbOj,  permanganate,  nitrates, 
chromates).  H.  B. 

296.  The  Potential  of  Tantalum.  G.  v.  Hevesy  and  R.  £.  Slade. 
(Zeitschr.  Elektrochem.  18.  pp.  1001-1002,  Nov.  15,  1912.)— Owing  to  the 
instability  of  the  aqueous  solutions  of  their  salts,  the  potentials  of  tantalum, 
vanadium,  etc.,  are  still  uncertain.  W.  v.  Bolton  [Abstract  No.  1098  (1905)] 
placed  tantalum  between  Pt  and  Ag.  The  authors  experiment  with  the 
metal  and  its  pentafluoride  TaFs,  polarising  the  metal  both  anodically  and 
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kathodically  to  overcome  the  passivity  difficulty.  In  the  passive  state  the 
potential  is  about  1  volt  higher  than  that  of  silver,  in  the  active  state  nearly 
the  same  as  that  of  copper,  H.  B. 

296.  Combustion  Galvanic  Cells,  £.  Baur  and  H.  Ehrenberg.  (Zeit- 
schr.  Elektrochem.  18.  pp.  1002-1011,  Nov.  16,  1912.  H.  Ehrenberg's 
Dissertation,  Zurich.) — The  cells  consist  of  U-tubes  of  porcelain,  heated  to 
1000°  by  a  coil.  The  lower  portion  contains  fused  silver ;  a  nickel  wire  dips 
into  the  one  limb  ;  the  other  contains  over  the  silver  the  electrolyte,  generally 
within  a  short  tube  of  porcelain  to  protect  the  walls  of  the  U.  Into  the 
electrolyte  dips  the  other  electrode,  a  carbon  rod,  or  tubes  of  Pt,  Fe,  Ni,  Cu  ; 
hydrogen  or  CO  is  introduced  into  this  limb,  oxygen  is  blown  into  the  other. 
The  electrolytes  are  carbonates  and  metasilicates  of  K  and  Na  in  mixturesi 
cryolite  and  alumina,  and  chiefly  borax ;  sodium  metaphosphate  did  not 
answer  for  some  obscure  reason.  The  other  electrolytes  resembled  one 
another  in  their  behaviour  and  yielded  about  1  volt  against  the  Ag-O  electrode. 
In  larger-scale  experiments  the  silver  was  melted  in  a  porcelain  crucible  and 
oxygen  blown  into  it ;  a  magnesia  crucible  above  the  silver  contained  the 
electrolyte  and  carbon  tubes,  the  whole  being  heated  within  a  tubular  fur- 
nace. These  cells  had  internal  resistances  of  less  than  i  ohm,  gave  nearly 
1  volt  on  open  circuit  and  were  free  from  polarisation  after  working  for 
several  hours  at  comparatively  large  current  outputs.  Several  of  the  other 
combinations  also  yielded  nearly  the  theoretical  volts.  H.  B. 

297.  Silver  Nitrate-Acetone  Concentration  Cell,  A.  Roshdestwensky 
and  W.  C.  McC.  Lewis.  (Chem.  Soc,  Journ.  101.  pp.  2094-2099,  Nov., 
1912.) — The  experiments  mentioned  in  Abstract  No.  417  (1912)  are  continued 
with  a  very  sensitive  Lipmann  capillary  electrometer,  the  concentration  cells 
containing  silver  nitrate  in  acetone.  When  the  nitrate  is  exposed  to  sun- 
light for  a  day,  a  brown  precipitate  is  formed,  but  the  e.m.f.  is  not  measurably 
a£Fected.  Nernsfs  formulae  being  found  applicable,  the  transport  number  of 
the  anion  of  silver  nitrate  in  acetone  at  19°  would  range  from  0*60  to  0*66  for 
concentrations  ranging  from  0^-N  to  0-007-N  and  less.  The  liquid/liquid 
potential  can  no  more  accurately  be  eliminated  by  the  interposition  of 
ammonium  acetate,  than  it  could  in  the  previous  experiments  by  lithium 
nitrate ;  the  validity  of  middle-liquid  methods  for  acetone  solution  appears 
doubtful.  H.  B. 

298.  Temperature- variation  of  the  Conductivity  of  Aluminium  Anode-films. 
Q.  E.  Bairsto.  (Faraday  Soc,  Trans.  8.  pp.  282-261 ;  Discussion,  p.  262, 
Oct.,  1912.)— The  law  previously  found  by  the  author  [Abstract  No.  619 
(1912)],  that  the  leakage  currents  of  Al  anode-films  vary  with  temperature 
according  to  i  ^  Ai<^,  is  confirmed  for  many  electrolytes  (ammonium  borate, 
phosphate,  dicarbonate,  molybdate,  acetate),  and  seems  to  have  a  general 
meaning.  The  a  is  independent  of  the  formation  voltage,  the  time  of  forma- 
tion, the  concentration  of  the  electrolyte  and  the  kathion  ;  it  depends  only  on 
the  anion  being  a  definite  function  of  the  equivalent  weight  of  the  anion  in 
solution,  and  may  serve  for  determining  this  quantity.  For  a  given  formation 
voltage,  a  decreases  with  the  voltage  of  the  test ;  but  when  a  certain  current 
density  is  reached  (the  same  for  all  test  voltages),  the  conductivity  increases 
more  rapidly  than  according  to  the  formula.  The  A  varies  widely  with  the 
different  factors.     For  voltages  up  to  about  half  the  formation  voltage 
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the  resistance  of  the  film  is  practically  constant;  then  it  falls  off  rapidly. 
The  ammonium  dicarbonate  forms  an  exception  because  it  is  decomposed  at 
68°  C. ;  this  shows  already  at  SS*".  H.  B. 

299.  Electrolysis  in  Liquefied  Sulphur  Dioxide,  L.  S.  Bagster  and  B.  D. 
Steele.  (Faraday  Soc,  Trans.  8.  pp.  51-67,  Oct.,  1912.  Chem.  News,  106. 
pp.  167-160,  April  4,  1912.  Elektrochem.  Zeitschr.  19.  pp.  241-246,  Dec, 
1912.) — During  the  electrolysis  of  solutions  of  potassium  iodide,  sodium 
iodide,  tetramethylammonium  iodide  and  trimethylsulphonium  iodide  in 
anhydrous,  liquid  sulphur  dioxide,  sulphur  is  deposited  at  the  kathode,  a 
sulphite  being  formed  at  the  same  time.  At  the  anode,  changes  occur  which 
are  analogous  to  those  occurring  in  aqueous  solution  ;  for  example,  bromine 
and  iodine  are  liberated  from  solutions  of  bromides  and  iodides.  Anodes  of 
zinc  and  iron  are  attacked  and  pass  into  solution  as  complex  iodides  when 
iodides  are  electrolysed.  Investigation  of  a  solution  of  both  hydrogen 
bromide  and  water  in  liquid  SOt  showed  that  water  is  carried  to  the  kathode 
during  electrol3rsis,  which  is  evidence  in  favour  of  the  formation  of  an  oxonium 
compound  between  the  water  and  the  hydrogen  bromide,  which  is  electrolytic 
in  character.  This  evidence  was  strengthened  by  comparison  with  the 
behaviour  of  several  well-known  oxonium  compounds,  for  example,  dimethyl- 
pyrone.  A  few  electrode  potentials  of  metals  (Pb,  Zn,  and  Cd)  immersed  in  a 
saturated  solution  of  their  salts  (chloride,  bromide,  and  iodide)  were  measured 
at  —  86°  and  found  to  give  remarkably  constant  values,  as  follows : — 

Pb  I  PbCl,  I  Hg,a,  I  Hg  =  0-486  volt ; 

Zn  I  ZnBr,  |  HgjCl,  |  Hg  =  0-87— 040  volt; 

Cd  I  Cdl,  I  HgiCl,  I  Hg  =  0-42— 0-446  volt. 

The  mercury  electrode  is  negative  in  the  first  two  cases.  Owing  to  the 
extremely  small  capacity  of  the  cells  it  was  necessary  to  use  a  quadrant 
electrometer  in  making  the  measurements.  T.  S.  P. 

300.  The  Lead  Sulphide  Electrode  and  the  Passivity  of  Lead.  P.  P. 
Lebedew.  (Zeitschr.  Elektrochem.  18.  pp.  891-896,  Oct.  16,  1912.)— The 
original  measurements  of  Bernfeld  on  the  lead  sulphide  electrode  [see 
Abstract  No.  640  (1898)]  having  given  values  which  are  in  total  disagreement 
with  the  known  solubility  of  lead  sulphide,  the  author  has  repeated  them, 
using  exactly  the  same  method  as  Bernfeld.  His  results  are  in  very  good 
agreement  with  those  of  Bernfeld.  The  disagreement  mentioned  above  is 
due  to  the  fact  that  the  lead-sulphide  electrode  is  not  really  a  reversible  one 
of  the  second  kind.  Exactly  the  same  values  for  the  e.m.f.  are  obtained  when 
a  Pt  electrode  replaces  the  lead  in  a  solution  of  sodium  hydrosulphide,  that  is, 
when  there  is  no  lead  in  the  cell.  Lead  sulphide  is  thus  to  be  considered  as 
an  indifferent  electrode  in  this  solution,  that  is,  lead  behaves  as  a  passive 
metal  in  solutions  of  sodium  hydrosulphide.  The  fact  remains,  however,  that 
a  Pb  or  Pt  electrode  has  a  perfectly  definite  potential  in  solutions  of  sodium 
hydrosulphide  saturated  with  hydrogen  sulphide,  although  further  experiments 
are  necessary  to  determine  what  the  electrode  process  is.  T.  S.  P. 

301.  Iodine  Coulombmeter  and  the  Value  of  the  Faraday.  E.  W. 
Washburn  and  S.  J.  Bates.  (Amer.  Chem.  Soc.,  Journ.  84.  pp.  1841-1868, 
Oct.,  1912.  Paper  read  before  the  8th  Internat.  Congress  of  Applied  Chemistry, 
Sept.,  1912.)— A  review  of  the  wor^  which  has  hitherto  be^n  done  on  the 
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silver,  copper,  iodine,  and  oxyhydrogen  coulombmeters  indicates  that  the 
silver  coulombmeter  gives  too  low  a  value  for  the  faraday,  but  is  superior  to 
all  the  other  types  in  reproducibility.  The  authors  have  endeavoured  to 
obtain  an  iodine  coulombmeter  which  should  equal  the  silver  coulombmeter 
in  reproducibility,  and  be  free  from  all  sources  of  error  amounting  to 
more  than  0*001  %.  The  apparatus  devised  consists  essentially  of  two 
vertical  limbs  connected  by  a  V-tube,  and  furnished  with  electrodes  of  Pt-Ir 
foil.  It  is  filled  with  10  %  potassium  iodide  solution  to  a  little  above  the 
level  of  the  V-tube,  and  then  a  concentrated  solution  of  potassium  iodide  is 
layered  beneath  the  solution  in  the  anode  limb,  whilst  a  solution  of  iodine  in 
potassium  iodide  is  similarly  layered  in  the  kathode  limb.  A  comparison  of 
the  amount  of  iodine  liberated  at  the  anode  with  the  amount  which  disappears 
at  the  kathode  shows  that  within  the  limits  of  error  in  analysis  the  same 
quantity  of  iodine  is  formed  from  iodide  ions  at  the  anode  as  is  converted 
into  iodide  ions  at  the  kathode.  The  coulombmeter  is  free  from  any  constant 
source  of  error  amounting  to  more  than  0*002  %,  and  the  reproducibility  of 
the  reaction  at  the  anode  fulfils  the  requirements  necessary  for  a  trustworthy 
determination  of  the  faraday  within  0*005  %.  The  iodine  coulombmeter  was 
then  compared  with  the  silver  coulombmeter  and  applied  to  the  determina- 
tion of  the  faraday,  the  mean  value  of  which  was  found  to  be  96,524  coulombs 
per  equivalent  (1  =  126*92),  the  electrochemical  equivalent  of  iodine  being 
1*31491  mgm.  per  coulomb.  If  the  ratio  of  Ag  to  I  as  found  by  Baxter  is 
employed  instead  of  the  international  atomic  weights,  the  results  give  1*11755 
for  the  electrochemical  equivalent  of  silver.  [Errata,  ibid.  p.  1515,  Nov., 
1912.]  T.  S.  P. 

302.  Influence  of  Acid  Concentration  on  the  Chemical  Polarisation  of  the 
Reversible  Electrode  CujCu",  D.  Reichinstein,  A.  Biirger,  and  A.  Zieren. 
(Zeitschr.  Elektrochem.  18.  pp.  850-864,  Oct.  1,  I912.)--The  polarisation 
observed  when  a  metal  is  anodically  dissolved  or  kathodically  deposited  is 
jiot  a  concentration  polarisation,  but  of  chemical  nature,  since  it  may  assume 
values  of  a  higher  order.  The  polarisation  involves  two  phenomena:  the 
primary  current  flow,  due  to  the  absorption  or  liberation  of  electrons,  is 
practically  instantaneous;  the  secondary  process  is  subject  to  chemical 
inertia  (Haber).  The  concentration  of  the  free  acid  in  the  electrolyte  exerts 
an  influence  [see  Abstract  No.  1629  (1911)].  The  authors  deduce  from  the 
general  equation  for  the  polarisation  a  relation  between  current  density  and 
the  concentration  which  determines  the  polarisation.  The  quantitative 
experiments  demonstrate  that,  for  the  reversible  electrode  Cu/CuS04,  both  the 
kathodic  and  the  anodic  polarisation  diminish  with  increasing  acid  concentra- 
tion ;  the  acid  concentration  was  varied  between  0*0188-N  and  2*188-N.  The 
same  rule  holds  for  the  kathodic  polarisation  of  Cd/CdSOi.  The  quotient  of 
current  density  J  and  acid  concentration  (c  =  at)  :  ]lx  =_>>,  can  be  expressed  as  a 
hyperbolic  function  _y  —  a  =  bjxy  the  constants  of  which  have  been  determined 
by  the  method  of  mean  squares.  On  the  other  hand  J  is  =  ac  +  6,  which 
is  a  linear  relation,  but  the  straight  line  does  not  pass  through  the  origin  of 
the  co-ordinates.  The  current  density  is  hence  greater  than  zero  when  the 
acid  concentration  is  zero.  The  phenomena  seem  to  depend  upon  two 
quantities,  only  one  of  which  is  dependent  upon  the  acid  concentration  ;  this 
is  explained  by  reference  to  chemical  kinetics,  and  an  expression  is  found  for 
the  asymptotic  value  of  the  polarisation  which  is  independent  of  time.    H.  B. 

303.  Passivity  of  Iron  under  Boiler  Conditions,  H.  G.  Byers  and  F.  T. 
Voris.    (Amer.  Chem.  Soc.,  Journ.  84,  pp.  1868-1879,  Oct.,  1912.)    [See 
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Abstract  No.  9065  (1908).]— The  suggestion  has  been  made  by  Cushman  that 
small  quantities  of  inhibitive  substances  in  boilers  should  be  highly  efficacious 
in  preventing  pitting.  The  authors  have  studied  the  effect  of  potassium 
dichromate,  the  temperatures  used  approaching  those  prevailing  under 
steam-boiler  conditions.  In  all  cases  the  electrochemical  method  of  inves- 
tigation was  used.  It  is  found  that  an  iron  anode  is  rendered  passive  by 
dichromate  solutions  of  concentration  as  low  as  0*125  per  cent.,  and  is  kept 
passive,  even  when  the  anodic  current  is  very  small,  at  all  temperatures 
ranging  from  room  temperature  to  those  approximating  boiler  conditions 
(160^.  In  the  presence  of  moderate  quantities  of  sodium  chloride  the 
concentration  of  dichromate  required  to  maintain  the  passive  state  is  approxi- 
mately 40  times  greater  at  room  temperature ;  25  times  greater  at  98°,  and 
40  times  greater  at  125°-150°.  The  authors  can  offer  no  explanation  of  this 
peculiar  behaviour.  When  sodium  sulphate  is  present  in  moderate  concen- 
trations, an  equal  concentration  of  dichromate  is  sufficient  to  ensure  passivity 
of  the  anode  at  temperatures  up  to  150°.  The  presence  of  carbonates  and 
bicarbonates  in  water  seems  to  have  no  destructive  effect  on  passivity  induced 
by  dichromate.  From  these  results  it  seems  probable  that  since  the  per- 
centage of  chlorides  in  boiler  water  is  usually  small,  the  addition  of  an 
amount  of  dichromate  40  times  that  of  the  chlorides  present,  calculated  as 
sodium  chloride,  plus  that  needed  to  precipitate  the  scale-forming  substances, 
would  be  of  much  value  as  a  boiler  preservative.  The  doubtful  factor  in 
the  above  experiments  is,  however,  the  extent  to  which  the  results  have 
been  influenced  by  the  anodic  current.  Experiments  are  therefore  being 
carried  out  to  ascertain  how  long  iron  will  remain  unrusted  in  such  inhibitive 
solutions  in  the  absence  of  the  electric  current.  T.  S.  P. 


304.  Electrolytic  Formation  of  Dichromate  from  Chromate,  E.  Miiller 
and  E.  Sauer.  (Zeitschr.  Elektrochem.  18.  pp.  844r^7,  Oct.  1,  1912.)— 
The  electrolysis  of  sodium  chromate  yields  more  dichromate  than  alkali  in 
diaphragm  cells.  The  authors  use  iron  as  kathode  in  sodium  hydrate  and 
a  Pt  cylinder  as  anode  in  sodium  chromate  contained  in  a  clay  cylinder. 
The  reason  of  the  anomaly  is  that  within  the  pores  of  the  diaphragm  the  lye 
becomes  three  times  as  coventrated  in  free  alkali  as  in  the  much  larger 
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GENERAL   PHYSICS. 

316.  Koschwitz  Rectangular  Glass  Plate.  K.  Liidemann.  (Zeitschr. 
f.  Vermess.  41.  p.  801,  1912.  Zeitschr.  Instrumentenk.  82.  p.  888,  Dec,  1912.) 
—Describes  a  glass  plate  made  by  Koschwitz,  of  dimensions  18  cm.  x  18  cm., 
and  on  which  is  a  rectangular  network  of  lines  1  mm.  apart,  covering  a  space 
11  cm.  X  16  cm.  The  plate  is  intended  to  be  used  in  measuring  areas,  and 
results  may  be  obtained  with  it  correct  to  about  1  in  1000.  A.  W. 

316.  Electrical  Measurement  of  Periodic  Phenomena.  G.  Lippmann. 
(Comptes  Rendus,  166.  pp.  1468-1460,  Dec.  28, 1912.) — In  place  of  the  usual 
method  for  the  comparison  of  two  periodic  phenomena  by  coincidences,  an 
electrical  contrivance  is  described  which  permits  of  at  least  as  great  accuracy, 
and  at  the  same  time  is  more  rapid  and  is  applicable  to  other  problems 
where  the  method  of  coincidences  is  unsuitable.  The  apparatus  is  very 
simple,  consisting  merely  of  a  rotating  metallic  arm  carrying  current  to  two 
contacts  whenever  it  touches  them.  These  contacts  can  be  moved  inde- 
pendently round  the  path  of  the  rotating  arm.  Putting  a  telephone  in  series, 
one  of  these  contacts  is  adjusted  so  that  the  sound  of  the  contact  is  synchro- 
nous with  one  of  the  timepieces  to  be  compared.  Then  the  other  contact  is 
adjusted  to  be  in  time  with  the  second  timepiece.  The  path  of  the  rotating 
contact  is  graduated,  and  the  difference  of  angle  between  the  two  contacts, 
taken  in  relation  to  the  known  period  of  rotation  of  the  central  arm,  gives  the 
difference  between  the  two  timekeepers.  The  adjustment  may  be  made 
to  one-hundredth  of  a  second.  C.  P.  B. 

317.  Determination  oj  Poissons  Ratio.  I.  TVilliams.  (Phil.  Mag.  24. 
pp.  886-891,  Dec,  1912.) — In  these  experiments  a  steel  beam  of  cross-section 
2*49  cm.  X  0*498  cm.  is  subjected  to  a  uniform  bending  moment  which  causes 
its  mean  line  to  assume  a  longitudinal  curvature  1/R.  Then  the  cross-section 
assumes  a  transverse  curvature,  1/Ri,  such  that  R/Ri  =  ^,  ^  being  Poissons 
ratio  (=  lateral  contraction/linear  elongation).  The  longitudinal  curvature  is 
measured  optically  by  a  mirror  fixed  to  the  beam  over  one  knife-edge.    This 
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mirror  was  found  to  give  accurately  one-half  of  the  curvature,  a  mirror  on  the 
other  end  being  unnecessary.  The  first  method  of  measuring  R|  was  by 
attaching  two  mirrors  opposite  each  other  to  the  vertical  sides  of  the  beam. 
The  relative  angular  movement  of  the  sides  is  measured  by  the  difference  of 
the  mirror  scale-readings.  The  readings  are  interpreted  by  the  relation 
<r  =  const.  Di/D,  where  Di  and  D  =  deflection  on  transverse  and  longitudinal 
scales  respectively.  With  this  method  of  attachment  the  scale  of  Di  is 
only  Vu  of  that  of  D  ;  8  values  for  o  were  obtained  lying  between  0  266  and 
0-280,  mean  value  0-278.  To  magnify  the  scale  of  Di  a  bifilar  mirror  suspen- 
sion is  used,  a  mirror  being  suspended  by  silk  fibres  from  arms  soldered 
to  the  sides  of  the  beam  and  bent  twice  at  right  angles.  The  mirror  is 
damped  by  a  vane  immersed  in  oil  and  protected  from  draughts  by  a 
case.  The  transverse  scale  is  thus  magnified  in  the  ratio  (=  20)  of  the  height 
of  the  points  of  suspension  above  the  beam  to  the  distance  between  the 
threads.  The  8  values  of  <r  thus  obtained  vary  from  0*2909  to  0*2982,  mean 
value  0*2922.    The  max.  difference  from  the  mean  is  0*44  %.  E.  J.  S. 

818.  Mechanical  Properties  of  Solids  and  Liquids.  A.  Mai  lock.  (Roy. 
Soc,  Proc.  Ser.  A.  87.  pp.  466-478,  Dec.  18,  1912.)— A  paper  discussing  the 
various  unclassified  mechanical  properties  distinguished  by  the  adjectives : 
Hard,  soft,  brittle,  friable,  tough,  ductile,  malleable,  plastic  (applied  to  solids) ; 
hard,  soft,  fibrous,  granular,  smooth  (applied  to  surfaces);  mobile,  oily, 
viscid,  frothy  (applied  to  liquids).  It  is  shown  that  all  the  above  properties 
can  be  explained  by  the  relations  between  (i)  the  absolute  values  of  resistance 
to  change  of  volume  and  change  of  shape,  (ii)  the  volume  limits  and  shear 
limits,  (iii)  forces  belonging  to  the  boundary  surfaces  (surface  tension  in 
liquids  and  forces  of  the  same  nature  in  solids).  A.  W. 

319.  Stress  Distribution  and  Manner  of  Failure  in  Sand  Foundations. 
O.  Strohschneider.  (Akad.  Wiss,  Wien,  Ber.  121.  2a.  pp.  299-^86, 
Feb.,  1912.) — Boussinesq  has,  from  a  consideration  of  potential  in  a  body 
loaded  at  one  point,  obtained  expressions  for  the  horizontal  and  vertical 
components  of  stress  at  any  point  in  the  interior.  These  expressions  are 
independent  of  the  elastic  constants  for  the  material,  so  that  it  has  only  to  be 
homogeneous  in  structure  without  of  necessity  being  elastic.  The  present 
paper  describes  the  direct  determination  of  stresses  in  loose  sand.  The 
pressure  is  transmitted  by  a  diaphragm  placed  at  any  desired  point  to  a 
manometer.  The  latter  is  of  the  constant-level  type,  as  a  direct-reading 
instrument  was  found  to  allow  sufficient  movement  to  cause  subsidence  in 
the  sand,  vitiating  the  results.  The  vertical  components  observed  are  found 
to  be  consistently  higher  than  those  of  Boussinesq,  showing  that,  since  their 
sum  must  in  all  cases  equal  the  applied  load,  the  stresses  in  sand  do  not 
extend  to  infinity  on  all  sides  of  the  loading  axis.  The  author  hence 
deduces  an  expression  for  the  stress  at  any  point  by  introducing  into  the 
analysis  of  Boussinesq  the  hypothesis  that  at  any  given  depth  below  the  load 
there  is  a  range,  subtending  at  the  loading  point  with  the  axis  an  angle  fo> 
beyond  which  there  is  no  stress.  The  tests  show  that  this  expression  is  of 
the  correct  form  for  any  given  depth,  but  that  ^  increases  progressively  with 
the  depth,  so  that  the  envelope  of  the  limiting  ranges  is  a  solid  of  revolution 
about  the  loading  axis,  whose  surface  is  as3nxiptotic  to  a  horizontal  plane  at  a 
depth  H,  below  which  the  material  becomes  homogeneous  and  obe3rs  the 
theoretical  relations.  It  is  found  that  sin  ^sp^/pHf  where  pM  suid  p^  are 
the  densities  of  the  sand  at  depths  h  and  H,  pn  being  that  of  rammed  sand. 

VOL.  XVI.— A. — 1918. 


Digitized  by 


Google 


GENERAL  PHYSICS.  107 

Further,  the  increase  of  density  pA  over  po,  that  at  the  surface,  varies  as 

the  weight  of  overlying  sand     phdh.    The  angle  ^  is  found  by  substitution 

•'0 
of  observed  stresses  in  the  empirical  formula  and  po>  pa,  and  pa  are  measured 
directly,  whence  H  is  calculated.  For  lightly  packed  sand  foundations  the 
limiting  angle  0  is  found  to  be  60°-60°,  H  being  about  1  m.  Sand,  like  rigid 
bodies,  will  only  withstand  stressing  up  to  a  certain  point,  beyond  which 
the  subsidence  suddenly  increases.  The  resistance  increases  very  rapidly 
with  the  area  over  which  the  load  is  distributed,  varying  as  the  third  power 
of  the  diam.  when  a  circular  plate  is  employed.  The  resistance  is  also 
greatly  increased  by  pouring  on  sand  above  the  loading  plate.  In  the 
equation  of  Boussinesq  the  stress  varies  inversely  as  the  square  of  the  distance 
from  the  load,  from  which  it  follows  that  at  moderate  depths  the  stresses, 
and  hence  the  resistance,  tend  to  become  nearly  constant.  The  results 
obtained  confirm  this  tendency ;  with  very  thin  layers  of  sand  the  influence 
of  the  underlying  support  is  very  noticeable,  so  that  the  resistance  falls  to  a 
minimum  at  about  1*5  cm.,  then  rises  in  a  flat  curve,  which  becomes  nearly 
horizontal  at  6  cm.  Since  sand  is  usually  used  to  reinforce  a  weak  subsoil  it 
is  necessary  to  proportion  the  depth  of  the  former  so  that  the  latter  shall  not 
be  overstressed,  by  using  the  empirical  relation  obtained.  In  a  homogeneous 
elastic  material,  if  o>  and  <r,  are  the  principal  stresses,  due  to  its  own  weight, 
at  any  point  then  cr^^/cr,  =  2/*  +  1  ^f  2/>/(/'  +  1),  where  /=  the  coefficient 
of  internal  friction,  gives  the  condition  for  failure  by  shear  slip.  An  analysis 
is  made  of  the  stresses  on  a  material  in  these  limiting  conditions  which  are  set 
up  on  the  application  of  a  single-point  load.  It  is  shown  that  approximately 
the  principal  stresses  at  any  point  lie  along  and  perpendicular  to  the  line 
joining  the  point  to  the  application  of  the  load.  The  lines  of  slip  are  plotted 
for  these  cases  for  a  value  of  /=  0*7  corresponding  to  an  angle  of  repose 
of  86°.  The  intermediate  case  for  a  perfect  fluid,  when  tr,=sffj,  is  also 
plotted,  giving  a  series  of  concentric  circles.  Photographs  of  a  section 
o£  loose  sand  during  progressive  loading  show  definite  slip-lines  obeying 
some  law  intermediate  to  those  investigated,  but  rammed  sand  is  not  so 
satisfactory,  this  being  attributed  to  the  difficulty  in  ramming  uniformly. 

E.  J.  S. 

320.  Determination  Optically  of  Stress  Distribution,  E.  G.  Coker.  (Nature, 
90.  pp.  888-886,  Dec.  5, 1912.)— The  nature  of  stressing  in  simple  structural 
members  is  now  well  known ;  but  in  most  cases  still  to  be  investigated  the 
stresses  vary  enormously  from  point  to  point.  The  author's  well-known 
method  of  using  the  temporary  double-refracting  properties  of  stressed  glass 
has  enabled  the  stress  at  a  point  to  be  measured  exactly.  Glass  is  now 
replaced  by  one  of  the  nitrocellulose  compounds  which  is  nearly  as  perfect 
optically,  is  not  so  fragile,  and  is  much  stronger  in  tension.  With  plane- 
polarised  light  the  lines  of  principal  stress  are  deduced  from  the  map  of 
isoclinic  bands ;  hence  the  exact  stress-distribution  on  the  minimum  section 
is  set  out.  With  circularly-polarised  light  the  isoclinics  are  absent,  enabling 
the  colour-fringes  indicating  stress  to  be  observed  more  accurately  and  to  be 
calibrated  from  a  wave-length  or  a  colour  scale.  A  zero  method,  which  is 
easily  manipulated,  is  to  set  a  simple  tension  member  along  one  principal 
axis  and  to  stress  it  until  the  field  is  black  at  the  required  point.  In  many 
cases,  e.g.  the  minimum  briquette  section,  the  minor  principal  stress  is  rela^ 
tively  small,  and  the  experimental  curve  of  principal  stress-difFerences  repre- 
sents truly  the  end  stresses,  and  those  at  other  points  nearly.  The  mean 
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minor  principal  stress  is  given  by  the  difference  between  the  mean  height 
of  this  curve  and  the  mean  applied  load  stress.  A  very  large  polariscope, 
designed  by  the  author  and  S.  P.  Thompson,  is  described.  Light  from  a 
bank  of  lamps  is  diffused  by  tissue-paper  and  reflected  by  a  black  glass  plate, 
set  at  the  polarising  angle,  on  to  quarter-wave  plates  arranged  to  produce  a 
circularly-polarised  field.  A  thin  glass  plate  analyser  serves  for  qualitative, 
and  a  small  nicol  for  quantitative  work.  This  apparatus  is  used  for  models 
of  ships  and  structures  and  has  a  clear  field  of  8  ft  X  1  ft.  The  results 
are  shown  for  a  long  thin  plate  subjected  to  shear  [see  Abstract  No.  776 
(1912)].  The  case  of  a  conventional  eye-bar  is  considered,  a  better  design 
being  suggested.  The  colour-fringes  in  a  pair  of  spur  wheels  transmitting 
a  heavy  torque  are  also  shown.  E.  J.  8. 

321.  Elastic  Deformalion  of  Water  Conduits,  G.  Colonnetti.  (Accad. 
Lincei,  Atti,  21.  pp.  826-884,  Sept.  22,  1912.) —Calculates  the  deformation  of 
a  water  main  when  just  filled,  but  not  under  pressure.  Shows  that  the  tube 
assumes  an  elliptical  section,  the  dilatation  of  which  is  only  half  what  it 
would  be  if  the  average  hydrostatic  pressure  were  distributed  uniformly. 
This  difference  becomes  less  as  the  pressure  is  increased.  E.  E.  F. 

322.  Predetermination  of  the  Stresses  which  will  arise  in  Structures,  Mes- 
nager.  (Comptes  Rendus,  166.  pp.  1071-1072,  Nov.  26,  1912.)— Describes 
the  application  to  scale  models  of  the  well-known  method  of  calibrating 
stresses  in  members  of  glass  placed  normal  to  a  ray  of  plane-polarised  light. 
The  making  of  pieces  such  as  I-beams  by  cutting  from  the  solid  glass  is 
difficult  and  expensive,  and  causes  unavoidable  internal  stresses  which  even 
annealing  will  not  remove.  If  the  components  are  cut  from  sheet  and  melted 
together  residuary  temperature  stresses  cannot  be  eliminated.  The  author 
has  successfully  used  gelatine  made  soluble  at  the  ordinary  temperature  to 
join  the  strips  of  carefully  annealed  glass.  The  cement  is  transparent  and 
does  not  interfere  with  the  optical  properties  of  the  glass.  The  slipping 
resistance,  0*6  kg.  per  sq.  mm.,  is  sufficient.  Internal  stresses  in  the  models 
are  very  small,  and  their  effect  may  be  eliminated  by  using  an  unstressed 
model  as  datum.  The  points  and  magnitudes  of  max.  stress,  and  the  most 
unfavourable  load-configuration  were  found  in  this  way,  with  a  model  of 
scale  8  mm.  to  1  m.,  for  a  bridge  of  97  m.  span  with  the  arch  encastre  and 
partly  solid  with  the  deck.  E.  J.  S. 

323.  Mechanical  Hardening  without  Deformation,  Hanriot.  (Comptes 
Rendus,  166.  pp.  1602-1604,  Dec.  28,  1912.)— It  has  been  shown  previously 
that  under  certain  conditions  [see  Abstracts  Nos.  151,  825  (1918)]  stretching 
may  diminish  mechanical  hardness  in  spite  of  the  fact  that  it  increases  the 
deformation.  In  order  to  study  the  possibility  of  hardening  mechanically 
without  deformation,  a  piece  of  annealed  silver  was  compressed  between 
two  pistons  in  a  cylindrical  hole  in  a  steel  block.  The  silver  squeezed  out 
showed  that  the  deformation  only  amounted  to  about  0*66  per  cent.,  but  the 
superficial  hardness  was  increased  from  28"6  to  89*6.  In  the  centre  the  hard- 
ness was  88*7,  but  in  spite  of  this  uniformity  the  impression  made  by  the  ball 
was  slightly  oval.  At  the  same  time  the  strength  had  increased  from  8*8  to 
10*6  kg.  per  sq.  cm.  and  the  elongation  had  dropped  from  188  to  10  per  cent. 
Nevertheless,  the  specimen  was  slightly  deformed,  and  consequently  cubes 
of  Ag,  Cu,  Al,  Fe,  brass,  and  Zn  were  subjected  to  a  hydrostatic  pressure 
of  10,000  kg.  per  sq.  cm.    All  showed  considerable  signs  of  hardening,  but 
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ander  the  microscope  the  crystals  were  not  deformed.  Therefore  mechanical 
hardening  may  be  effected  merely  by  compression  without  change  of  struc- 
ture, and  in  itself  is  due  to  the  deformation  to  which  the  metal  has  been 
subjected  and  not  to  the  process  of  hardening.  F.  C.  A.  H.  L. 

324.  Hardness  of  Coins.  T.  K.  Rose.  (Nature,  90.  pp.  886-886,  Nov.  21, 
1912.) — The  hardness  defined  as  the  resistance  to  permanent  deformation 
is  of  the  greatest  importance  in  the  process  of  minting,  and  is  most  readily 
determined  by  the  Shore  scleroscope.  An  annealed  sovereign  blank  has  a 
hardness  of  26*6,  which  is  increased  to  60-68  on  being  struck.  A  sixpence 
has  a  hardness  of  60,  while  a  florin  shows  a  value  equal  to  87.  These  values 
refer  only  to  the  "  table  "  or  flat  portions  of  the  coins,  the  raised  portions  of 
the  design  being  much  softer.  In  minting,  the  force  of  the  blow  appears 
to  be  expended  almost  wholly  in  the  surface  layers  so  that  the  centre  of 
a  coin  is  almost  as  soft  as  annealed  metal.  As  a  result  the  rate  of  wear 
increases  during  circulation.  Tests  have  shown  that  the  gold  and  silver 
trial-plates  of  the  mint  have,  in  the  course  of  centuries,  become  almost 
completely  softened  at  the  ordinary  temperature.  The  rate  of  softening 
is  increased  rapidly  as  the  temperature  rises.  Softening  is  accompanied 
by  a  recrystallisation  brought  about  by  a  change  in  the  orientation  of  the 
molecules  in  situ.  Gradual  growth  of  the  crystals  occurs  subsequently 
without  much  further  softening.  F.  C.  A.  H.  L. 

826.  Stretching  of  Metals,  Hanriot.  (Ck)mptes  Rendus,  166.  pp.  971- 
974,  Nov.  11,  1912.) — The  indications  of  the  physical  state  of  a  metal  given 
by  "ball  hardness"  are  imperfect  because  of  the  modifications  introduced 
by  the  pressure  of  the  ball.  Ingots  of  silver,  brass,  and  aluminium  have  been 
cut  into  plates  which  were  carefully  annealed  and  rolled  to  various  thick- 
nesses in  order  to  get  various  degrees  of  cold-working.  Hardness  tests  and 
tensile  tests  were  then  made,  after  which  the  hardness  was  again  determined 
close  to  the  point  of  fracture.  The  results  show  that  feebly-worked  metals 
show  almost  the  same  tensile  strength  and  elongation  for  all  degrees  of 
working  although  the  hardness  increases  considerably  with  the  degree 
of  working.  After  a  certain  degree  of  working  the  strength  increases 
rapidly.  Up  to  this  point,  tests  made  after  fracture  show  an  increase  of 
hardness,  but  above  this  degree  of  working,  the  stretch  accompanying  a 
tensile  test  actually  diminishes  the  hardness.  It  would  appear,  therefore, 
that  study  of  the  tensile  strength  and  elongation  does  not  give  all  the 
information  required  about  the  physical  state  of  a  metal.  They  can,  how- 
ever, indicate  whether  or  not  a  certain  degree  of  working  has  been  put  upon 
the  metal.  Further  tests  on  a  9  per  cent.  Al  bronze,  brass,  and  Al,  shoW  that 
mechanical  hardening  on  stretching,  as  measured  by  increase  of  ball  hard- 
ness, does  not  occur  until  the  metal  has  been  subjected  to  a  permanent 
deformation.  F.  C.  A.  H.  L. 

326.  Elastic  Hysteresis  of  Steel,  B.  Hopkinson  and  G.  T.  TVilliams. 
(Roy.  Soc,  Proc.  Ser.  A.  87.  pp.  602-611,  Dec.  18,  1912.  Engineering,  94. 
pp.  827-628,  Dec.  18,  1912.)— Tests  were  made  on  steel  with  Hopkinson's 
alternating-stress  machine  and  extensometer  [see  Abstract  No.  628  (1912)]. 
The  specimen  is  subjected  to  steady  cyclical  stress-variation  of  constant 
magnitude  and  within  the  elastic  limit.  The  rise  of  temperature  of  the 
middle  of  the  length  over  the  ends,  due  to  dissipation  of  energy  by  elastic 
hysteresis,  becomes  steady  after  6  minutes'  running  and  is  observed  by  a 
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thermo-couple  galvanometer  coupled  up  by  constantan  wires.  By  averaging 
readings  both  ways  external  heat  effects,  such  as  those  of  eddy  currents,  are 
eliminated.  The  fall  is  about  10  deg.  C.  under  28  tons'  range,  and  readings 
are  correct  to  ^V  deg.  C.  Calibration  is  effected  by  passing  alternating 
current  through  the  specimen  as  it  is  held  in  the  machine,  the  extensometer 
being  removed.  Simultaneous  readings  of  a  suspended-coil  watt-meter, 
showing  the  energy  dissipated  over  the  effective  length,  and  of  the  thermo- 
couple galvanometer  enable  the  latter  to  be  calibrated  direct  in  ergs  per  cm.* 
or  in  degrees  of  temperature,  the  former  being  most  useful.  Hysteresis 
losses  at  the  higher  stresses  obtained  at  various  times  check  to  within 
2  %  to  8  %  and  increase  roughly  as  the  fourth  power  of  the  range.  The  loss 
under  39  kg.  per  sq.  mm.  (25,000  ergs  per  cm.'  per  cycle)  is  of  the  same  order 
as  the  magnetic  loss  in  fairly  strong  fields.  In  neither  case  is  any  cumulative 
change  in  the  properties  of  the  material  evident.  Such  a  change  is  expected 
to  be  accompanied  by  a  rise  in  the  rate  of  energy  loss  but  this  is  not  found 
in  the  present  tests  at  the  highest  range  (45  kg.  per  sq.  mm.)  after  J  million 
reversals  in  J  hour,  though  Stanton's  results  for  the  same  metal  indicate 
fracture  after  less  than  100,000  reversals  at  20  per  sec.  Hence  it  is  concluded 
that  there  is  some  permanent  effect  which  is  negligible  at  high  speeds.  The 
existence  of  the  elastic  hysteresis  stress-strain  loop  is  demonstrated  by  a  static 
test.  The  alternating-stress  specimen  is  reduced  to  a  cyclical  state  by 
alternate  loading  in  tension  and  compression  through  the  range,  e,g,,  10  tons. 
The  length  is  measured  just  after  releasing  10  tons'  compression,  and  then 
after  applying  and  releasing  10  tons'  tension ;  the  difference  is  the  intercept  of 
the  loop  on  the  axis  of  strains.  Assuming  that  the  loop  is  lenticular  and  made 
up  of  arcs  of  circles,  its  area  is  f  X  length -difference  x  range.  The 
hysteretic  stress-difference  (  =  length-diff .  X  E)  is  calculated  on  this  assump- 
tion from  the  work  per  cycle  as  measured  in  the  high-speed  tests  and  is 
plotted  against  the  range,  being  found  to  bear  a  nearly  constant  ratio,  0*8,  to 
the  statically  determined  difference.  The  ratio  depends  on  the  factor  for 
the  loop  area,  being  0-58  and  1*0  respectively  for  the  limiting  values,  1  and  0*5, 
of  the  latter.  It  is  concluded  that  the  hysteresis  in  cycles  at  120  per  sec. 
is  less  than  in  static  tests  but  by  not  more  than  80  %.  The  latter  measure- 
ments are  made  with  a  modified  Ewing  extensometer  having  a  tilting 
mirror.  A  control  specimen  was  submitted  to  tensile  load  instead  of  com- 
pressive before  taking  the  first  reading.  A  second  reading  taken  after  the 
application  and  removal  of  the  same  tensile  load  showed  a  difference  usually 
unmeasurable  and  never  more  than  10  %  of  that  due  to  a  full  cycle  from 
tension  to  compression.  Hence  the  results  show  hysteresis  effects  truly  to 
within  10  %  or  ^i^  ton  per  sq.  in.  E.  J.  S. 

327.  Theory  of  Beams.  Hisely.  (Comptes  Rendus,  155.  pp.  958-956, 
Nov.  11,  1912.)— A  vertical  force,  P,  applied  to  a  beam  supported  in  any 
manner  whatever,  produces  an  effect  cp  which  may  be  a  bending  longitu- 
dinal thrust,  or  shear,  causing  a  linear  or  angular  displacement  in  any  direc- 
tion. If  j:  be  the  abscissa  of  P's  point  of  application  and  y  =  F{x)  be  the 
equation  of  displacements  for  unit  force,  then  ^p  =  PF(jr).  A  moment  M, 
replacing  P,  is  replaced  by  equal  forces,  P'  and  P",  acting  in  opposite  senses 
at  points  x  and  x  +  Bx,  where  Sx  is  small,  and  M  =  Vdx.  Then  ep*  =  —  P'F(x) 
and  eptf  =  P'F(;r  -|-  Sx),  from  which  :  ^m  =  ep>  +  Cpn  ==  MF'(^).  This  relation 
means  that  the  equation  to  displacements  due  to  unit  moment  is  given  by  the 
first  differential  of  that  for  unit  force.  It  is  convenient  to  take  the  origin  at 
one  support.  A,  of  a  span  AB  s  /  on  which  P  acts  at  a  distance  4r  =  a/«    Then 
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Cp  =  Plf(a)  and  cu  =  M/'(o).  If  the  beam  be  free  at  A  and  supported  in  any 
manner  at  B,  then  T^  =  Plf{a)  is  the  angular  deflection  at  A.  A  moment  M 
at  A  causes  a  deflection  Tm  =  M/'(0).  If  the  beam  be  now  encastre  at  A, 
T^+Tm  must=sO  and  Ma=  — Pifl[o)/^'(0)  is  the  necessary  moment.  If 
T^  occurs  at  the  end  B,  supposed  free,  then  the  moment  for  encastration  at 
B  is  Mb=—  Vlf{d)lf'(l),  These  formulae  enable  an  arc,  articulated  at  the 
ends,  to  be  encastre  at  both  or  one  end.  In  a  freely  supported  straight  beam 
of  constant  section  the  slope  of  one  end  B  is  T^  =  P//(o)  =  P/.  //6EI(a  — a»). 
Then  Mb  =  iP/(«  —  «')•  The  theory  is  then  applied  to  the  continuous  beam. 

E.  J.  S. 

328.  Sf ace-Time  Manifold  of  Relativiiy :  The  Non-Euclidean  Geometry  of 
Mechanics  and  Electromagnetics,  E.  B.  Wilson  and  G.  N.  Lewis.  (Amer. 
Acad.,  Proc.  48.  No.  11.  pp.  38d-606,  Nov.,  1912.)— It  is  the  purpose  of  this 
work  to  develop  the  four-dimensional  non-Euclidean  geometry  which  is 
demanded  by  the  principle  of  relativity,  and  to  show  that  the  laws  of  electro- 
magnetics and  mechanics  not  only  can  be  simply  interpreted  in  this  way,  but 
also  are  for  the  most  part  mere  theorems  in  this  geometry.  In  the  early  sec- 
tions the  non-Euclidean  geometry  in  two  dimensions  is  developed  in  some 
detail  and  applications  to  problems  in  kinematics  and  mechanics  are  given. 
The  sections  on  three  dimensions  are  occupied  largely  with  analytical  develop- 
ments of  the  vector  algebra.  Certain  vectors  of  singular  character  are  also 
considered.  Passing  to  the  case  of  four  dimensions,  further  new  types  of 
vectors  are  met  with  and  the  new  differential  operator  quad  0  is  used. 

The  science  of  electromagnetics  is  treated  both  from  the  point  of  view  of 
the  point  charge  and  from  that  of  continuous  distribution.  In  both  cases  it  is 
shown  that  the  field  of  potential  and  the  field  of  force  are  merely  the 
geometrical  fields  previously  mentioned  except  for  a  constant  multiplier. 
Particular  attention  is  given  to  the  field  of  an  accelerated  electron,  and  here 
it  is  found  that  the  vectors  of  singular  properties  play  an  important  role.  By 
a  general  treatment  it  is  then  shown  that  the  conservation  laws  of  momentum, 
mass,  and  energy  are  special  deductions  from  a  single  general  law  stating 
the  constancy  of  a  certain  four-dimensional  vector  or  vectors  of  extended 
momentum.  Finally  it  is  pointed  out  that  this  last  vector  gives  rise  to 
geometric  vector  fields  which  can  be  identified  with  the  fields  of  gravita- 
tional potential  and  gravitational  force.  Moreover  it  is  shown  that  these 
fields  are  identical  in  mathematical  form  with  the  electromagnetic   fields. 

E.  H.  B. 

329.  Linear  Space-time  Transformation,  K.  Kraft.  (Acad.  Sci.  Cracovie, 
Bull.  pp.  952-968,  Dec,  1912.>--The  authpr  considers  an  aggregate  of  all 
possible  space-time  co-ordinate  systems,  fulfilling  only  the  condition  that  in 
each  of  them  all  the  others  appear  in  constant  translatory  motion.  Concludes, 
without  any  further  assumptions,  that  on  suitably  choosing  the  origins  and 
units,  each  pair  of  systems  conforms  to  the  identity— 

where  /  is  constant  throughout  the  aggregate.  He  does  not  decide  as  to  the 
sign  or  magnitude  of  e,  and  avoids  Einstein's  postulate  of  the  constancy  of 
the  speed  of  light.  £.  £.  F. 

830.  Uniform  Rotation  and  Relativity.    J.  W.  Nicholson.    (Phil.  Mag. 
34.  pp.  820-827,  Dec.,  1912.)— In  this  paper,  a  formal  e^^amioation  is  made  of 
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the  limits  within  which  a  correlation  (as  to  rectilinear  and  rotational  motions 
and  the  relativity  principle)  can  be  obtained  on  the  ordinary  analytical  lines. 
It  thus  appears  that  a  second-order  correspondence  cannot  be  found,  so  that 
the  geometry  of  uniform  rotation  cannot  be  expressed  in  a  simple  general 
way.  This  is  not  an  unexpected  result,  since  rotation  involves  acceleration 
in  a  variety  of  directions,  and  the  case  of  uniformly  accelerated  motion  in  one 
direction  has  not  yet  been  so  expressed.  E.  H.  B. 

331.  Theory  of  Gravitation,  M.  Abraham.  (N.  Cimento,  4.  Ser.  6. 
pp.  459-481,  Dec,  1912.) — A  more  elaborate  statement  of  the  author's  new 
theory  of  gravitation  [see  Abstract  No.  786  (1912)] .  He  abandons  Einstein's 
original  postulate  of  the  constancy  of  the  velocity  of  light  c,  and  considers  it 
variable  with  the  gravitational  potential.  In  fact,  he  enunciates  as  his  first 
postulate  that  the  negative  gradient  of  c  indicates  the  direction  of  the 
gravitational  vector.  This  postulate  is  shown  to  be  implied  in  the  equations 
of  Lagrange.  The  second  postulate  maintains  that  "  an  observer  belonging 
to  the  material  system  observed  cannot  ascertain  any  change  in  c.  This 
means  that  the  duration  of  any  occurrence  varies  inversely  as  c,  but  does  not 
exclude,  for  ihstance,  the  displacement  of  the  sun's  spectrum  lines  towards 
the  red  owing  to  its  gravitational  potential.  Such  a  displacement  has  often 
been  observed,  but  attributed  to  solar  atmospheric  currents  or  pressure."  A 
third  postulate  says  that  "  the  forces  acting  on  two  bodies  in  equal  gravita- 
tional fields  are  as  their  energies."  This  combines  the  conservations  of  mass 
and  of  energy  into  one  law.  Length  is  independent  of  c,  and  so  is  action, 
but  mass  varies  as  c-*,  as  does  time  ;  and  hence  energy  and  force  vary  as  c. 

Newton's  law  is  inexact.  It  should  contain  a  term  inversely  proportional  to 
the  cube^  of  the  distance,  but  in  astronomy  this  term  is  negligible.       E.  E.  F. 

332.  Theory  of  Gravitation.  G.  Pavanini.  (Accad.  Lincei,  Atti,  21. 
pp.  648-665,  Nov.  8, 1912.) — In  Abraham's  gravitational  theory  [see  preceding 
Abstract]  rigorous  equations  are  given  which  have,  however,  a  functional 
character  depending  on  motions  previous  to  the  acceleration  of  two  bodies. 
The  author  gives  equations  correct  to  the  second  order  of  the  observation 
constant  which  have  no  functional  complexities,  and  which  bring  out  the 
difference  between  a  propagation  with  the  velocity  of  light  and  an  instan- 
taneous propagation.  This  difference  takes  the  form  of  terms  involving  the 
inverse  square  of  the  velocity  of  light,  and  additional  terms  depending  on  the 
various  elements  of  motion.  E.  E.  F. 

333.  Hayford  Method  of  Gravity  Reduction.  W.  Bowie.  (Washington 
Acad.  Sci.,  Journ.  2.  pp.  499-604,  Dec.  19, 1912.)— The  new  method  of  reduc- 
tion  introduced  by  Hayford  is  based  on  the  assumption  that  the  earth's  crust 
is  in  a  state  of  approximate  equilibrium  called  isostasy.  The  deficiency  of 
density  or  material  in  the  earth's  crust  under  the  land,  and  the  excess  under 
the  oceans,  is  called  the  isostatic  compensation.  This  compensation  occurs,  or 
is  supposed  to  occur,  within  the  upper  portions  of  the  earth's  crust,  and  the 
depth  to  which  it  extends  is  called  the  depth  of  compensation.  From  the  first 
investigation  the  most  probable  value  for  this  depth  was  found  to  be 
113-7  km.  The  124  gravity  stations  in  the  United  States  have  been  arranged 
in  groups  according  to  the  character  of  the  topography  surrounding  the 
stations.  The  results  indicate  that  there  is  no  appreciable  relation  between 
the  character  of  the  topography  and  the  gravity  anomaly,  and  they  also 
indicate  that  the  earth's  crust,  under  oach  class  of  topography,  is  in  a  state  of 
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approximate  equilibrium.  Comparisons  are  then  made  between  Hayford's 
reduction  and  the  formulae  by  Helmert ;  one  of  the  tests  is  the  value  of  the 
polar  flattening  of  the  earth  as  derived  from  stations  in  a  limited  area.  This 
comes  out  as  l/298'8,  which  is  in  close  agreement  with  other  determinations. 

C.  P.  B. 

334.  Relativity  Principle  and  Law  of  Central  Forces,  L^meray. 
(Comptes  Rendus,  166.  pp.  1006-1008,  Nov.  18,  1912.)— A  mathematical 
paper  deducing  the  inverse-square  law  for  central  forces  due  to  electric 
charges  from  the  principle  of  relativity.  It  is  stated  that  for  Euclidean 
space  of  n-dimensions  the  law  would  involve  the  (n  —  1)  power  in  agreement 
with  what  we  know  for  tri-dimensional  space.  But  this  ordinary  space  is  the 
only  one  in  which  there  can  exist  a  law  of  force  satisfying  the  admitted 
principles,  and  a  substance  of  which  the  density  is  proportional  to  the 
divergence  of  this  force.     [See  Abstract  No.  1112  (1911).]  E.  H.  B. 

335.  A.  Einstein's  Theorem,  E.  M.  L^meray.  (Comptes  Rendus,  166. 
pp.  1224-1227,  Dec.  9, 1912.)— In  studying  the  case  of  a  source  of  light  which 
moves  with  respect  to  the  observer,  A.  Einstein  showed  [see  Abstract  No.  188 
(1906)]  that  the  mass  of  the  body  diminished  when  it  radiated  energy.  The 
present  author  gives  a  calculation  leading  to  the  result  that  the  total  energy 
radiated  by  a  symmetrical  radiator  is  the  same,  whether  or  not  it  is  displaced 
relative  to  the  observer.  E.  H.  B. 

336.  Geographical  Position  of  Mecca  and  Jidda,  N.  Scheltema.  (Konink. 
Akad.  Wetensch.  Amsterdam,  Proc.  16,  pp.  627-672,  Nov.  28, 1912.)— Mecca 
is  an  important  starting  point  for  the  study  of  Arabian  geography,  but 
accurate  observations  of  its  position  have  for  long  been  impossible  owing  to 
religious  difficulties.  The  present  author,  Consul  for  the  Netherlands  at 
Jidda,  the  harbour  of  Mecca,  arranged  for  the  necessary  astronomical 
observations  to  be  made  in  the  sacred  city  by  a  young  Mohammedan  student, 

.A.  Salem.  Circummeridian  altitudes  were  observed  at  Mecca  and  Jidda,  and 
these  observations,  together  with  chronometer  readings,  compared  with  the 
British  Hydrographic  survey  values  of  Jidda.  Resulting  position  of  Mecca 
(Kabah)  is  ^=  +  2P26'  18*4"  ;  X  =  89°  60^  692"  (2h.  39m.  28-96s.),  east  of 
Greenwich.  C.  P.  B. 

337.  Determination  of  Relative  Gravity  in  Tunis  and  Malta.  A.  Venturi. 
(Accad.  Lincei,  Atti,  21.  pp.  648-661,  Nov.  8, 1912.)— Determinations  of  the 
value  of  g  at  three  stations  in  Tunis,  and  in  Malta,  show  that  it  is  very  slightly 
less  than  at  Palermo,  the  results  being  Palermo,  980*086 ;  Tunis,  979*966 ; 
Biserta,  979*998  ;  Nabeul,  979*898 ;  and  Valletta,  979*906.  W.  H.  Si. 

338.  Brownian  Motions  and  Probability  Law,  R.  v.  Ettenreich.  (Akad. 
Wiss.  Wien,  Ber.  121.  2a.  pp.  1168-1187,  July,  1912.)— The  theory  of  molecular 
collisions  lies  at  the  root  of  the  derivation  of  the  law  of  Brownian  motions 
given  by  Einstein  and  Smoluchowsky  [see  Abstract  No.  1909  (1906)].  This 
derivation  handles  the  problem  as  a  statistical  one  and  treats  it  by  the  law  of 
probability.  In  the  present  experimental  determination  an  emulsion  of  mer- 
cury in  water  was  adopted.  The  suspended  particles  were  thus  sure  to  be 
spherical,  and  their  high  density  ensured  their  speedy  passage  out  of  the  way. 
The  chief  conclusions  are  as  follows : — (1)  The  distribution  of  the  displace- 
ments corresponds  to  the  probability  law.    (2)  The  mean  square  of  displace- 
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ment  is,  within  the  limits  of  error,  proportional  to  the  displacement  time, 
which  accords  with  the  assumption  of  a  statistical  source  of  the  phenomena. 
(8)  The  vertical  displacements  are  distinctly  less  than  the  horizontal  ones. 
(4)  The  mean  value  of  Loschmindt's  number  is  N  =  82*8  X  1(P.         Ev  H.  B. 

339.  Application  of  Fourier's  Theorem  to  Physical  Problems.  Rayleigh. 
(Phil.  Mag.  24.  pp.  864-869,  Dec,  1912.)— Deals  with  the  difficulties  arising  in 
practical  applications  owing  to  an  unnecessary  degree  of  precision.  Thus,  in 
reflection,  the  aggregate  reflection  may  be  put  =  C  +  iS,  where 

C  ss         ^v)  cos  uvdv,    S  ss         f(v)  sin  uvdv  (4) 

J  —00  •'  — » 

with  u  =  ^l\. 

In  the  converse  problem  we  regard  the  reflection  as  given  for  all  values  of 
u  and  we  seek  thence  to  determine  the  form  of  ^  as  a  function  of  x.  By 
Fourier's  theorem  we  have  at  once — 

^(;r)  =  JL      du[C  cos  ux  +  S  sin  ux] ^. (5) 

It  will  be  seen  that  we  require  to  know  C  and  S  separately.  A  knowledge  of 
the  intensity  merely,  viz.  C*  +  S»,  does  not  suffice. 

Although  the  general  theory,  above  sketched,  is  simple  enough,  questions 
arise  as  soon  as  we  try  to  introduce  the  approximations  necessary  in  practice. 
For  example,  in  the  optical  application  we  could  find  by  observation  the 
values  of  C  and  S  for  a  finite  range  only  of  u,  limited  indeed  in  eye  observa- 
tions to  less  than  an  octave.  If  we  limit  the  integration  in  (5)  to  correspond 
with  actual  knowledge  of  C  and  8,  the  integral  may  not  go  far  towards  deter* 
mining  ^.  It  may  happen,  however,  that  we  have  some  independent  knowledge 
of  the  form  of  f.  For  example,  we  may  know  that  the  medium  is  composed 
of  strata  each  uniform  in  itself,  so  that  within  each  ^  vanishes.  Further,  we , 
may  know  that  there  are  only  two  kinds  of  strata,  occurring  alternately.  The 
value  of  f^dx  at  each  transition  is  then  numerically  the  same  but  affected 
with  signs  alternately  opposite.  This  is  the  case  of  chlorate  of  potash  crystals 
in  which  occur  repeated  t winnings.  Information  of  this  kind  may  supplement 
the  deficiency  of  (5)  taken  by  itself.  If  it  be  for  high  values  only  of  u  that  C 
and  S  are  not  known,  the  curve  for  ^  first  obtained  may  be  subjected  to  any 
alteration  which  leaves  f^dx,  taken  over  any  small  range,  undisturbed — a 
consideration  which  assists  materially  where  ^  is  known  to  be  discontinuous. 

E.  E.  F. 

340.  Basis  of  a  Theory  of  Matter,  G.  Mie.  (Ann.  d.  Physik,  40. 1.  pp.  1- 
66,  Dec.  81, 1912.)— This  is  the  third  and  concluding  paper  of  a  series  on  this 
subject  [see  Abstracts  Nos.  782  (1912)  and  18  (1918)].  It  deaU  with  the 
relation  between  inertia  and  weight,  with  the  problem  of  the  working  quan- 
tum (Wirkungsquantum),  and  with  gravitation.  The  analysis  is  four-dimensional 
and  vectorial,  but  a  few  results  may  be  noted.  (1)  Inertia  mass  and  weight 
mass  (trUge  Masse  und  schwere  Masse),  of  a  body  are  only  completely  identical 
when  its  elementary  particles  do  not  execute  aay  internal  motions.  Hidden 
motions  of  these  particles  effect  an  increase  of  the  inertia  and  a  decrease  of 
the  weight  (2)  The  ratio  of  weight  mass  to  inertia  mass,  consequently  the 
so-called  gravitation  constant,  is  for  every  material  a  function  of  the  tempera^ 
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hire,  which  decreases  with  a  rise  of  temperature.  (8)  The  change  of  the 
gravitation  constant  with  temperature  is  different  in  different  materials,  and  is 
greater  according  as  there  is  a  greater  part  of  the  specific  heat  of  the  material 
corresponding  to  the  kinetic  energy  of  molecular  motions.  (4)  Working  at 
room  temperatures,  an  experimental  accuracy  of  1  in  10"  or  10"  would  be 
needed  to  detect  the  distinction  between  the  values  of  the  ratios,  for  different 
substances,  of  the  weight  and  inertia.  (5)  The  gravitation  field  is  of  one  kind 
only  and  not  of  two  as  for  magnetic  and  electric  fields.  (6)  The  interposition 
of  one  body  does  not  affect  the  gravitational  attraction  of  two  others.  (7)  The 
motions  of  particles  (or  electrons)  produce  longitudinal  ether  waves  or  gravi- 
tational radiation  (Schweresirahlung),  but  at  any  frequency  the  intensity  of 
such  radiation  bears  to  the  corresponding  light-intensity  the  ratio  1 :  8*8  X  10"  ! 

E.  H.  B. 

841.  Air-resistance.  W.  Kdnig.  (Phys.  Zeitschr.  18.  pp.  1018-1016; 
Discussion,  p.  1017,  Nov.  1, 1912.  Paper  read  before  the  84.  Naturforscher- 
versamml.,  Miinster,  Sept.,  1912.)— Describes  with  diagrams  various  pieces  of 
apparatus  for  determining  wind-pressure,  etc.  To  produce  the  air-blast  a 
large  tapering  tube  was  used,  which  had  a  fan  in  the  larger  end  driven  by  a 
motor  placed  some  little  distance  away  and  coupled  to  it  by  a  flexible  shaft. 
It  was  found  that  for  plates  perpendicular  to  the  direction  of  the  air-current 
the  pressure  was  proportional  to  the  square  of  the  velocity,  but  not  quite 
proportional  to  the  area  of  the  surface.  A  large  plate  of  double  the  area  of  a 
smaller  one  did  not  quite  experience  double  the  pressure.  A  special  apparatus 
was  used  to  investigate  the  vertical  component  of  the  pressure  experienced 
by  an  inclined  plate.  Three  different  wind-velocities  were  employed,  and  all 
show  a  decided  asymmetry  when  the  vertical  component  of  the  pressure  is 
plotted  against  the  angle  of  tilt  of  the  plate.  In  all  three  cases  the  max. 
vertical  pressure  is  found  when  the  plate  makes  an  angle  of  80°  to  82°  with 
the  horizontal.  Another  piece  of  apparatus  is  designed  to  investigate  the 
position  of  the  centre  of  pressure.  A.  W. 

342.  Suction  behind  Ships,  Poincet.  (Comptes  Rendus,  156.  pp.  957- 
960,  Nov.  11, 1912.) — A  discussion  of  two  series  of  experiments  on  a  certain 
vessel  shows  that  the  results  confirm  those  previously  obtained  in  experiments 
on  small  models  ;  hence  it  is  possible  to  solve  completely  the  problem  of 
propulsion  for  the  case  of  vessels  with  two  lateral  screws  by  means  of  experi- 
ments with  small  models.  Suction  and  the  effect  of  the  wake  are  considered, 
and  it  is  shown  how  these  affect  the  efficiency  of  screws  ;  the  efficiency  may, 
where  cavitation  does  not  take  place,  reach  70  %.  A.  W. 

343.  Transition  Layers  and  Surface  Tension.  R.  D.  Kleeman.  (Phil. 
Mag.  24.  pp.  876-885,  Dec,  1912.) — It  requires  the  expenditure  of  energy  to 
produce  an  increase  in  the  area  of  surface  of  a  liquid.  The  surface  tension  is 
therefore  the  work  done,  keeping  the  temperature  constant,  in  producing  unit 
increase  in  the  area  of  surface  of  the  liquid.  Now  this  increase  of  surface 
may  be  produced  in  a  variety  of  ways,  since  it  follows  from  thermodynamics 
that  the  work  done  during  an  isothermal  process  between  given  limits  is 
independent  of  the  nature  of  the  path  of  the  process.  One  way  suggested  by 
Lamplacc  is  to  suppose  a  slab  of  liquid  cut  into  two  parts  by  an  imaginary 
plane,  and  the  parts  then  separated  by  an  infinite  distance  from  one  another. 
If  W  denotes  the  total  amount  of  work  done  during  the  process  of  separation, 
and  A  the  amount  of  new  surface  formed,  the  surface  tension  Xy  is  given  by 
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Xf  =  W/A..,(1).  If  the  distribution  of  the  molecules  in  the  new  surfaces 
formed  is  the  same  as  in  the  interior  of  the  liquid,  and  the  law  of  molecular 
attraction  were  known,  the  work  done  could  at  once  be  calculated.  But  the 
distribution  of  the  molecules  in  the  surface  of  a  liquid  is  not  the  same  as  in 
the  interior,  a  transition  layer  is  formed  in  which  the  density  changes  con- 
tinuously from  that  of  the  liquid  on  one  side  of  the  layer  to  that  of  the  vapour 
on  the  other  side.  The  nature  of  the  effect  of  the  formation  of  a  transition 
layer  on  the  surface  tension  can  be  easily  investigated.  Suppose  that  on 
separation  of  the  two  slabs  of  liquid  in  the  foregoing  process,  no  change 
takes  place  in  the  distribution  of  the  molecules  in  the  surfaces  of  the  slabs. 
The  work  done,  as  before,  is  W.  Now  suppose  the  transition  layers  to  be 
formed.  This  will  require  that  the  surface  layer  of  the  liquid  undergoes 
expansion  in  different  degrees  in  different  parts.  Since  the  complete  process 
of  increase  of  the  surface  of  a  liquid  is  a  reversible  one,  we  must  suppose  that 
the  formation  of  the  transition  layer  takes  place  in  such  a  way  that  external 
work  is  done  during  the  process,  and  that  it  is  a  reversible  one.  We  may, 
for  example,  suppose  that  the  liquid  is  contained  in  a  cylinder  in  which  the 
piston  is  in  contact  with  the  liquid  surface  in  question  exerting  a  pressure 
tending  to  prevent  the  formation  of  the  layer.  This  work  is  done  at  the 
expense  of  the  heat  supplied  since  the  temperature  has  to  be  kept  constant 
during  the  process.  Let  w  denote  the  amount  of  work  in  this  case.  The 
actual  surface-tension  of  a  liquid  is  then  given  by  Xi  =  (W  —  a?)/A...(2).  Thus 
we  see  that  the  production  of  a  transition  layer  on  the  surface  of  a  liquid  has 
the  e£Fect  of  decreasing  the  magnitude  of  the  surface  tension. 

A  formula  is  developed  in  this  paper  which  expresses  W  in  terms  of 
quantities  which  can  be  measured.  Since  Xi  can  also  t>e  measured,  the  value 
of  w  can  be  calculated  by  means  of  equation  (2).  E.  E.  F 

344.  Shape  of  Capillary  Surface.  A.  Ferguson.  (Phil.  Mag.  24.  pp.  887- 
844,  Dec,  1912.) — A  theoretical  examination  of  the  shape  of  the  c^ipillary 
surface  formed  by  the  external  contact  of  a  liquid  with  a  cylinder  of  large 
radius.  It  is  hoped  to  use  the  formulae  thus  developed  in  subsequent 
experimental  work.  £.  H.  B. 

345.  Temperature  Variation  of  Capillarity  of  Glycerine  Solutions.  J.  Skala. 
(Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  1218-1223,  July,  1912.)— Following  a 
new  method,  absolute  measurements  of  the  capillarity  constant  and  its 
temperature-coefficient  were  made  for  various  strengths  of  glycerine  solutions. 
For  pure  glycerine  a  value  was  found  for  the  capillarity  constant  of 
68*89  dynes/cm.  at  a  temperature  of  18*8*^  C.  The  decrease  of  the  constant 
with  increase  of  the  percentage  of  glycerine  in  solution  does  not  follow  a 
linear  law.  The  temperature  coefficient  for  pure  glycerine  is  positive  and 
decreases  (within  the  limits  of  error)  apparently  proportionally  with  the  per- 
centage of  water  present  until  for  a  solution  with  60  %  glycerine  (corre- 
sponding to  a  glycerine-water  mixture  containing  61*78  %  recrystallised 
glycerine)  the  temperature-coefficient  is  zero,  and  the  capillarity  constant  is 
independent  of  the  temperature.  Further  addition  of  water  gives  the 
solution  a  negative  temperature-coefficient.  A.  W. 

346.  Change  of  Surface  Tension  of  Mercury  by  Metallic  Amalgams,  F. 
Schmidt.  (Ann.  d.  Physik,  89.  6.  pp.  1108-1182,  Dec.  28,  1912.)— The 
surface  tensions  of  pure  mercury  and  of  its  amalgams  were  experimentally 
determined  by  Rayleigh's  vibrating-jet  method.     The  openings  were  of 
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elliptical  section  and  the  waves  occurring  in  the  streams  issuing  from  them 
were  photographed  and  evaluated.  The  chief  results  may  be  summarised 
thus  :---(l)  The  metals,  Zn,  Cd,  Tl,  Au,  Sn,  Pb,  in  the  highest  concentration 
tested,  produced  only  a  slight  change  in  the  surface  tension  of  mercury.  Zn, 
Cd,  Tl  increase  the  surface  tension ;  Au,  Sn,  Pb  decrease  it.  (2)  The 
metals  Na,  K,  Rb,  Cs,  Li,  Ca,  Sr,  Ba,  even  in  small  quantities,  cause  a  great 
change  in  the  surface  tension.  Li,  Ca,  Sr,  Ba  increase,  and  Na,  K,  Rb,  Sc 
decrease  the  surface  tension.  The  first  traces  of  the  alkali  metals  have  no 
effect ;  the  greatest  change  occurs  for  a  certain  small  concentration  interval 
characteristic  of  each  alkali  metal.  (8)  The  change  produced  in  the  surface 
tension  of  mercury  is  a  periodic  function  of  the  atomic  weight  of  the  dissolved 
metal.  (4)  Metals  occurring  in  the  same  group  in  the  periodic  system 
produce  a  change  of  the  same  sense.  (6)  For  certain  classes  of  metals,  the 
higher  the  melting-point,  the  higher  the  surface  tension  of  the  amalgam. 

E.  H.  B. 

347.  Bifilar  Conical  Pendulum  Seismograph,  C.  Mainka.  (Phys.  Zeitschr. 
13.  pp.  1206-1212,  Dec.  16,  1912.  From  a  paper  read  before  the  84.  Natur- 
forscherversamml.,  Miinster,  1912.) — Description,  with  illustrations,  of  a 
series  of  massively  built  conical  pendulum  seismographs,  the  smallest  pattern 
carrying  a  weight  of  185  kg.,  the  largest  2000  kg.  C.  P.  B. 

348.  Work  of  the  Reichsanstalt  in  1911.  (Zeitschr.  Instrumentenk.  32.  pp.  119- 
136,  April ;  166-169,  May,  and  pp.  196-210,  June,  1912.  Extract.  Abstracts 
in  Zeitschr.  Elektrochem.  18.  pp.  823-882,  Sept.  16,  1912.  Engineering,  94. 
pp.  766-767,  Dec.  6,  and  pp.  802-804,  Dec.  13,  1912,)— In  the  German  report 
the  work  done  in  the  various  branches  is  reviewed  ;  in  the  English  abstract, 
some  of  the  more  interesting  developments,  particularly  as  regards  the 
electrical  work  are  briefly  described.  L.  H.  W. 

349.  Liquid  Films  and  the  Foaming  of  Solutions.  S.  A.  Shorter.  (Phil. 
Mag.  24.  pp.  629-632,  Oct.,  1912.)— Gives  an  outline  of  a  mathematical  theory 
of  the  elasticity  of  liquid  films  which  it  is  hoped  may  throw  light  on  the 
process  of  foaming.    [See  Abstracts  Nos.  189  (1907)  and  1621  (1912).] 

E.  H.  B. 

350.  Gyrostattc  Action.  J.  W.  Milnor.  (Phys.  Rev.  36.  pp.  477-483, 
Dec,  1912.) — Mathematical  treatment  of  a  general  problem  in  gyrostatic 
action  which  includes  the  cases  recently  treated  by  Franklin  and  by  B.  L. 
Newkirk.    [See  Abstracts  Nos.  469,  1484,  1808  (1912).]  E.  H.  B. 

361.  Equilibrium  of  the  Circular-arc  Bow-girder.  A.  H.  Gibson.  (Roy. 
Soc.  Edinburgh,  Trans.  48.  20.  pp.  891-416, 1912.)— The  investigation  enables 
a  bow-girder  to  be  designed  as  economically  for  distribution  of  material  as 
the  straight  encastre  beam.    Quantitative  data  are  calculated  and  plotted. 

E.  J.  S. 

^2.  Eulet*s  Breaking  Formula  for  Compound  Bars,  A.  Lechner.  (Akad. 
Wiss.  Wien,  Ber.  121.  2a.  pp.  1189-1196,  July,  1912.)— A  mathematical  dis- 
cussion of  the  formula  for  a  simple  and  a  compound  bar.  E.  H.  B. 

.  363.  Relativity  Theory.    J.  Petzoldt.    (Deutsch.  Phys.  Gesell.,  Verb.  14. 
28.  pp.  1066-1064,  Dec.  16,  1912.) — A  quasi-philosophical  discussion  of  rela- 
tivity theory  and  its  connection  with  other  views  of  natural  phenomena. 
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Digitized  by  VjOOQ IC 


118  SCIENCE  ABSTRACTS. 

354.  Relativity  and  Gravitation.  G.  Nordstrdm.  (Phys.  Zeitschr.  18. 
pp.  1126-1129,  Nov.  16, 1912.)— A  highly  analytical  treatment  with  reference 
to  Einstein's  hypothesis  which  makes  the  speed  of  light  depend  on  the 
gravitation  potential.    [See  Abstracts  Nos.  786  atid  1176  (1912).]     E.  H.  B. 

366.  Relativity  and  Mechanical  Views  of  Radiation.  M.  La  Rosa.  (Phys. 
Zeitschr.  18.  pp.  1129-1181,  Nov.  16,  1912.)— Discusses  the  possibility  of  an 
experiment  which  would  decide  between  the  relativity  principle  and  the 
dynamical  or  electromagnetic  views  of  radiation  of  light.  E.  H.  B. 

356.  Correlation  between  Atmospheric  Pressure  and  Rainfall  in  the  East- 
Indian  Archipelago  in  connection  with  the  8*6  Yearly  Barometric  Period.  C. 
Braak.  (Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  16.  pp.  464-461, 
Nov.  28,  1912.) — Although  the  changes  in  the  weather  from  day  to  day  in 
the  East  Indies  are  very  small  there  are  large  variations  in  the  character 
of  the  seasons  in  different  years.  The  author  in  the  present  paper  puts 
forward  the  method  of  correlation  as  a  possible  help  in  forecasting  the 
seasonal  weather.  Changes  in  pressure  are  considered  to  be  hopeful  for 
forecasting,  while  an  important  element  from  a  practical  point  of  view  is 
the  rainfall.  Since  a  connection  between  the  variations  of  pressure  and  rain- 
fall may  naturally  be  looked  for,  correlation  coefficients  have  been  calculated 
between  the  pressure  at  Port  Darwin  [see  Abstract  No.  789  (1912)]  and  the 
rainfall  for  certain  groups  of  stations  the  observations  from  which  are  pub- 
lished by  the  Batavia  Observatory.  Monthly  values  are  dealt  with,  the  period 
used  being  1888-1908.  The  coefficients  for  each  month  of  the  year  and  for 
each  group  of  stations  are  set  out  in  a  table.  Few  of  the  coefficients  exceed 
0'6.  The  paper  concludes  with  a  discussion  of  the  possibility  of  forecasting 
the  pressure-changes.  J.  S.  Di. 

357.  On  the  Origin  of  Solid  Precipitation.  G.  Hellmann.  (Preuss. 
Akad.  Wiss.  Berlin,  Ber.  46.  pp.  1048-1060,  1912.)— Meteorological  literature 
recognises  two  different  kinds  of  solid  precipitation,  viz.  ice  stones  and 
glazed  frost.  The  former  are  frozen  raindrops,  hard  as  glass  and  trans- 
parent, and  about  8  to  4  mm.  in  diam.  They  are  not  to  be  confused  with 
hailstones  nor  with  soft  hail.  Glazed  frost  is  produced  when  supercooled 
raindrops  strike  any  object.  It  forms  a  glassy  ice  surface  which  covers  all 
objects  exposed  to  the  rain.  On  the  morning  of  November  8, 1912,  a  form 
of  solid  precipitation  occurred  in  Berlin  which  was  different  from  either  of 
the  above.  A  snow  shower  was  succeeded  by  the  shower  of  solid  precipita- 
tion, which  lasted  half  an  hour  and  was  in  turn  replaced  by  a  fine  drizzling 
rain.  The  small  pieces  of  ice,  of  which  the  precipitation  consisted,  were 
very  irregular  in  shape,  having  many  points  and  corners.  They  were  hard 
and  transparent,  and  may  be  described  as  ice-splints.  The  author  explains 
the  origin  of  the  precipitation  by  supposing  that  the  snow  which  was  formed 
in  a  high  and  cold  layer  passed  through  a  lower  warm  layer,  was  partially 
melted  there,  and  finally  traversed  another  cold  layer  at  the  surface  in  which 
it  became  frozen  again.  Observations  by  means  of  kites  at  the  observatory 
at  Lindenberg  support  this  view,  as  a  warm  and  humid  layer  was  found  there 
on  that  morning  at  a  level  of  about  1000  m.  R.  C. 

358.  Temperature  Observations  of  Soil  covered  with  Different  Materials, 
P,  Vujevid.  (Meteorolog.  Zeitschr.  29.  pp.  570-676,  Dec,  1912.)  — At 
the  Belgrade  Meteorological  Observatory,  besides  the  other  regular  obser- 
vations,  the   temperatures  of  the  ground  covered  with  small  layers   of 
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sand,  limestone,  moist  soil,  and  grass  were  recorded.  For  these  observa- 
tions mercurial  thermometers  with  cylindrical  bulbs  were  employed  in 
preference  to  the  spherical  form,  since  a  greater  part  of  the  mercury  con- 
tents coming  into  close  contact  with  the  soil,  the  true  temperature  of  the 
latter  is  more  accurately  and  quickly  obtained.  The  instruments  were 
shielded  from  the  sun,  and  read  hourly  throughout  the  day  and  night.  The 
material  used  by  the  author  has  been  to  a  large  extent  hitherto  unpublished 
for  the  years  1904  to  1906,  and  has  been  worked  up  by  him ;  he  has  derived 
mean  values  for  annual  and  diurnal  range  for  each  of  the  different  surfaces. 
He  considers  his  results  more  reliable  for  the  summer  months,  since  in 
winter  the  grass  is  withered  and  the  snow  can  scarcely  be  completely  removed 
from  the  turf  soil.  In  the  discussions,  the  temperature-differences  of  the 
other  materials  are  constantly  compared  with  regard  to  the  sand-covered 
surface.  It  appears  that  the  latter  has  always  a  higher  temperature  than  the 
others,  and  the  difference  is  much  greater  in  summer  than  in  winter,  progress- 
ing regularly  from  Jan.  to  July  and  then  falling  off,  its  value  being  20  times  as 
much  in  summer  (1*54°)  as  in  winter  (0*08*').  In  summer,  on  account  of  its 
low  specific  heat  and  the  strong  sunlight,  the  sand  becomes  much  warmer 
than  the  other  surfaces,  whereas  the  feeble  sunlight  of  winter  produces  but  a 
slight  effect.  Tables  are  given  of  the  deviation  of  the  monthly  means  from  the 
annual  mean  temperature  of  the  three  different  surfaces ;  of  the  hourly  varia- 
tions from  the  mean  of  the  month  for  April,  July,  and  Oct. ;  of  the  night 
temperature  for  the  summer  months  May  and  July;  corrections  for  the 
elimination  of  the  annual  effort  from  the  daily  range  of  temperature  for  each 
month  ;  and  finally  the  daily  range  of  temperatures  at  every  hour  of  the  24  for 
each  month  for  the  three  surfaces.  The  effect  of  evaporation  in  lowering  the 
temperature  between  the  hours  of  11  a.m.  and  6  p.m.  is  very  evident,  and  the 
author  has  already  dealt  to  some  extent  with  this  in  a  former  paper.  [See 
Abstract  No.  442  (1912).]  F.  W.  H. 

359.  On  Atmospheric  Cooling  and  its  Measurement:  an  Experimental  Investi- 
gation. J.  R.  Milne.  (Scottish  Meteorolog.  Soc.,  Journ.  16.  No.  29.  pp.  9-17, 
1912.) — The  experiments  discussed  were  made  with  a  view  to  obtaining  a 
satisfactory  expression  for  the  rate  of  loss  of  heat  from  a  body  maintained  at  a 
certain  temperature  and  freely  exposed  to  atmospheric  influences.  An  instru- 
ment was  devised  to  give  a  continuous  record  of  this  rate  of  loss  of  heat,  and 
the  records  obtained  are  compared  with  simultaneous  records  of  wind  velo- 
city and  temperature  (the  latter  being  from  a  freely  exposed  bimetallic 
thermograph).  A  provisional  formula  is  put  forward  connecting  the  rate  of 
cooling  with  the  wind  velocity  and  temperature.  Fairly  satisfactory  agree- 
ment is  found  between  the  values  given  by  this  formula  and  the  actual  values 
measured.  The  author  hopes  to  continue  the  work,  and  when  more  data 
have  been  accumulated  to  establish  a  reliable  formula  for  meteorological 
cooling.  J.  S.  Dr. 

360.  Comparison  Measures  with  Pyrkeliometers.  W.  Marten.  (Phys. 
Zeitschr.  18.  pp.  1212-1216,  Dec.  15,*1912.)— In  furtherance  of  the  scheme  pro- 
posed at  the  Innsbruck  (Conference  of  the  International  Meteorological  Com- 
mittee, and  at  the  Oxford  Meeting  of  the  Solar  Union,  1905,  comparisons  have 
been  made  between  the  solar  constant  given  by  Angstrom's  pyrheliometer 
and  other  standard  instruments.  C.  P.  B« 

361.  Tidal  Phenomena  in  the  Western  Mediterranean.  R.  v.  Sterneck. 
(Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  1246-1288,  July,  1912.)— This  work  is  in 
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extension  of  the  researches  by  the  author's  father  and  himself  on  tidal 
phenomena  in  the  Adriatic  during  the  period  1904-7  [see  Abstract  No.  1678 
(1908)],  and  after  journeys  in  the  spring  of  the  years  1909, 1911,  and  1912 
to  the  coasts  of  the  Western  Mediterranean  it  became  possible  by  means 
of  his  own  observations  and  the  data  supplied  by  mareograms  to  prepare  the 
present  paper.  The  limited  number  of  satisfactory  observations  available  and 
the  small  range  in  variation  of  the  water-level  produced  by  the  tides  (often 
not  more  than  20  cm.  and  sometimes  even  less),  the  want  of  knowledge  of  the 
"  establishment "  times  over  wide  areas,  and  the  lack  of  self-registering  instru- 
ments have  all  hitherto  been  difficulties  in  the  way  of  forming  a  satisfactory 
theory  of  tidal  phenomena  in  this  sea.  Grablovitz,  however,  in  1909  collected 
and  arranged  the  hitherto  available  material  in  a  most  useful  manner,  and 
records  of  the  mareograms  at  the  Italian  stations  where  the  self-recording 
instruments  were  in  use  have  been  published  by  the  Italian  "  Istituto  Geo- 
grafico  Militare,"  whilst  the  author's  own  observations  and  determinations 
helped  to  fill  up  many  of  the  principal  gaps,  and  have  thus  enabled  us  to  form 
a  fairly  complete  representation  of  the  course  of  tidal  phenomena  through  the 
Western  Mediterranean.  After  some  preliminary  remarks  as  to  the  method 
employed  by  him  for  the  reduction  of  observations,  the  duration  of  time 
between  the  moon's  upper  and  lower  transits  over  the  meridian  and  those  of 
high  and  low  water,  together  with  explanation  of  the  symbols  employed, 
the  author  gives  time  and  height  of  high  water  at  syzygy  for  50  Mediterranean 
stations.  The  existence  of  nodal  lines,  one  between  Corsica  and  the  Balearic  Isles, 
the  other  in  the  Tyrrhenian  Sea,  is  confirmed  and  indicated  in  a  chart  accom- 
panying the  paper.  From  the  formula  (2t/T)*  =  fit^A/a*,  by  insertion  of  deter- 
mined values  for  the  Tyrrhenian  Sea  he  obtains  the  period  T  =  0*657  hour, 
and  0*670  for  the  sea  north-west  of  Sardinia,  0*648  hour  for  the  part  to  the 
south,  these  very  short  periods  of  oscillation  having  evidently  no  relation  to 
the  fundamental  period  of  the  tide  itself  (12*4  hours).  The  diurnal  inequality 
is  small  and  almost  evanescent  at  the  time  of  the  equinoxes,  but  at  other 
times  of  the  year  at  full  and  new  moon  it  has  appreciable  values.  Almost  all 
the  mareographic  records  give  evidence  of  the  existence  of  the  small 
secondary  oscillations  known  as  seiches,  one  whose  period  is  27*0  mins.^ 
and  amplitude  2*5-10  cm.  occurring  at  Barcelona,  whilst  at  Palma  a 
period  of  18*6  mins.  and  amplitude  8-12  cm.  exists,  and  at  Mahon  two  alter- 
nating periods  of  15*7  and  85*8  mins.  with  amplitudes  of  1*5  cm.  to  11  cm.  occur, 
etc.,  the  longest  period  of  all  observed  being  for  Goletta  in  Tunis,  where  an 
oscillation  having  a  periodic  time  of  45*0  mins.  but  with  amplitude  only 
6-8  cm.  was  found.  Tables  of  the  results  of  the  observations  at  Goletta, 
Nice,  Marseilles,  Cette,  Valencia,  and  Alicante  from  the  mareograms  and  at 
Barcelona,  Palma,  Port  Mahon,  and  Oran  from  eye  observations  are  given  at 
some  length,  and  finally  a  summary  of  results.  The  idea  that  there  is  a 
periodic  ebb  and  flow  through  the  strait  between  Sicily  and  Tunis  is  rejected 
as  improbable.  Besides  the  two  regions  with  hypothetical  closed  nodal  lines 
already  referred  to,  there  is  a  third  which  reaches  from  the  Balearic  Isles  to 
Gibraltar  and  has  a  single  east-west  oscillation.  In  these  three  regions  there 
can  only  exist  forced  oscillations  under  the  influence  of  Sun  and  Moon,  since, 
as  calculation  shows,  the  fundamental  period  is  much  shorter  than  12  hours, 
and  the  general  small  amplitude  of  these  is  also  an  evidence  of  this,  since  it 
does  not  exceed  20-80  cm.  F.  W.  H. 

362.  Temperature  Observations  in  Loch  Earn,     £.  M.  Wedderburn. 
(Roy.  Soc.  Edinburgh,  Trans.  48. 26.  pp.  629-695, 1912.)— This  paper  deals  with 
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observations  undertaken  with  the  view  of  determining  the  cause  of  the  tempera- 
ture seiche  and  the  effect  of  varying  meteorological  conditions.  For  this  a  know- 
ledge of  the  changes  occurring  at  all  points  is  necessary,  and  observations  at 
frequent  intervals  at  numerous  depths  and  from  several  distinct  regions  of  the 
lake  are  required.  Loch  Earn  was  chosen  for  the  same  reasons  as  weighed 
with  Chrystal  in  his  seiche  investigations  :  the  uniformity  of  the  basin,  its 
convenient  size,  and  its  accessibility,  and  also  because  the  ordinary  seiches 
had  been  so  carefully  investigated  by  him  that  it  was  hoped  the  loch  would 
be  found  as  well  tuned  for  the  temperature  seiche.  All  the  observations^ere 
made  during  Aug.,  1911 ;  five  stations  along  the  loch  at  distances  of  about 
i^  miles  from  one  another  were  selected,  and  22  observers,  including  the 
author,  were  employed.  It  being  found  impossible  to  have  •  regular  hourly 
observations  at  each  station,  each  observation  consisting  of  the  determination 
of  temperature  at  eight  or  nine  different  depths,  2-hour  observations  were  in 
general  substituted,  but  as  a  rule  regular  hourly  observations  were  kept  during 
daylight  at  three  of  the  stations.  Observations  were  also  made  of  the  direc- 
tion and  velocity  of  the  current  at  different  depths  by  means  of  two  Ekman 
current-meters,  and  the  results  are  given  in  a  table,  but  the  author  has  not 
found  it  possible  to  draw  any  clear  conclusions  from  them.  The  temperature 
observations  at  various  depths  from  0  to  60  m.  below  the  surface  at  the  five 
stations  are  recorded  at  full  length,  and  diagrams  illustrating  some  of  the  re- 
sults are  also  given.  These  diagrams  show  that  in  the  earlier  part  of  the  month 
there  was  a  well-marked  oscillation  of  the  isotherms,  and  that  the  phases  of  the 
oscillations  at  stations  I  and  II  were  the  same,  and  directly  opposite  to  those 
at  IV  and  V.  At  station  III  (middle  of  lake)  they  are  different  in  character 
and  much  shorter  in  period.  Thus  it  is  clear  that  the  seiche  theory  of  the 
oscillations  is  the  true  one,  the  long-period  oscillations  being  absent  at  III  on 
account  of  the  proximity  of  the  "  uninode."  Thus  temperature  seiches  do 
exist,  and  are  of  the  nature  of  a  standing  boundary  wave.  Winds  of  even 
very  moderate  strength  will  start  oscillations,  and  examples  of  oscillations 
forced  by  wind  have  been  obtained.  The  author  gives  a  discussion  of  the 
hydrodynamical  theory  of  temperature  oscillations,  and  he  finds  the  whole 
theory  to  depend  on  the  differential  equation  yPfdi^  +  ii»P/^<y(i;)  =  0,  where 
M  =  2P  sin  n{l  —  r),  P  is  a  function  of  v  alone,  and  T  is  constant.  The 
methods  used  by  Chrystal  are  thus  available  here.  Calculations  of  the  period 
for  Loch  Earn  by  approximate  methods  are  next  made,  and  the  results  given 
by  means  of  a  table  and  diagram.  With  certain  assumptions  a  period  of 
14*99  hours  was  obtained,  agreeing  closely  with  the  observed  period  of  16*2 
hours  (for  1  p.m.  on  Aug.  8),  whilst  for  Aug.  16  the  observed  and  calculated 
periods  were  found  to  be  14  and  13*8  hours  respectively,  the  binodal  period 
under  the  same  conditions  being  8*44  hours  calculated  and  8*2  hours  observed, 
the  ratio  of  the  two  observed  values  16-2/8*2  =  1*79  being  thus  greater  than  for 
the  ordinary  seiche,  though  theoretically  it  should  be  nearly  the  same  ;  and  the 
author  attributes  the  discrepancy  to  the  less  accurate  nature  of  the  assump- 
tk)ns  on  which  the  theory  rests  for  the  "  higher  nodalities."  [See  also  Abstract 
No.  687  (1911).]  F.  W.  H. 

363.  Attraction  of  Sun-spots  for  Prominences,  F.  Slocum.  (Astrophys. 
Journ.  86.  pp.  266-268,  Nov.,  1912.)— Examination  of  a  series  of  spectro- 
heliograms  taken  during  the  life  of  the  large  group  of  sun-spots  visible 
during  Aug.,  Sept.,  and  Oct.,  1910,  showed  evidences  of  very  considerable 
activity  both  in  the  spot  form  and  the  neighbouring  prominences  when 
the  spot  was  near  the  limb.    Bright  eruptions  were    constantly^  appear- 
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ing  and  disappearing,  and  on  several  occasions  dark  flocculi  were  observed  in 
the  vicinity.  Photographs  taken  on  Oct.  8  are  reproduced  to  illustrate  several 
of  the  more  interesting  changes.  The  most  striking  feature  is  that  the  pro- 
minences are  seen  to  be  pouring  from  both  sides  apparently  down  into  the 
large  spot.  Measurements  on  recognisable  features  of  the  prominence  matter 
gave  velocities  along  the  trajectory  of  16,  20,  and  60  km.  per  sec,  at  distances 
of  170,000, 180,000,  and  75,000  km.  from  the  centre  of  attraction.*  In  some 
few  cases  there  also  appear  to  be  evidences  of  repulsion.  Hale  and  Evershed 
have  ^previously  given  instances  of  gaseous  matters  exhibiting  tendencies  to 
move  towards  the  sun-spot  vortices,  but  their  results  indicated  diminishing 
velocities  as  this  centre  was  approached,  whereas  these  by  Slocum  indicate 
acceleration  towards  the  centre.  C.  P.  B. 

364.  Motion  of  Solar  System.  W.  H.  Pickering.  (Roy.  Astronom.  Soc., 
M.N.  72.  pp.  740-748,  1912.)— Several  facts  point  to  the  probability  of  the 
existence  of  an  interstellar  absorbing  medium.  The  present  note  deals  with 
the  motion  of  the  solar  system  relatively  to  such  a  medium,  which  may  be 
simply  the  ether  or  that  with  some  gaseous  product  Attention  is  devoted 
specially  to  the  comets,  moving  as  they  do  throughout  vast  regions  from  the 
immediate  neighbourhood  of  the  sun  to  the  farthest  boundaries  of  the  solar 
system.  If  there  be  an  absorbing  and  resisting  medium,  then  as  the  mass  of 
a  comet  is  much  less  in  proportion  to  its  surface  than  that  of  the  sun,  the 
aphelia  of  all  comets  of  long  period  would  tend  to  fall  behind  the  sun  in  its 
path,  and  should  be  concentrated  towards  the  anti-apex.  A  diagram  is  given 
showing  the  longitudes  and  latitudes  of  the  aphelia  of  all  the  parabolic 
orbits,  and  it  is  evident  that  the  aphelia  ci  the  brighter  comets  show,  a 
definite  concentration  in  certain  regions,  notably  near  the  position  X  =  97^*2  ; 
^  =  — 16°-8  (sun's  anti-apex  is  X  =  90''-6  ;  ^  =  — 84'*-8).  The  difference  might 
be  caused  by  (a)  the  absorbing  medium  not  being  stationary  with  regard  to  the 
stars  as  a  whole,  or  {b)  by  the  sun  moving  in  a  curve  instead  of  a  straight  line. 
Confirmation  of  or  distinction  between  these  possibilities  requires  further 
observations,,  but  there  appears  to  be  evidence  that  the  solar  motion  relatively 
to  the  resisting  medium  differs  somewhat  in  direction,  but  not  very  greatly, 
from  its  motion  relatively  to  the  stars.  C.  P.  B. 

366.  Constitution  of  Solar  Corona,  J.  W.  Nicholson.  (Roy.  Astronom, 
Soc.,  M.N.  72.  pp.  729-789,  1912.)— Further  examination  of  the  corona 
spectrum  on  the  theory  developed  by  Planck  and  others  [Abstracts  Nos.  841, 
1648  (1912)]  leads  the  author  to  find  theoretical  constitutions  of  atomic 
arrangements  accounting  for  many  of  the  lines.  A  complete  analysis  of 
the  investigation  is  given,  with  a  table  showing  the  electronic  compositions 
for  each  line  recognised ;  also  a  list  of  18  lines  which  are  still  unexplained* 
the  most  important  of  these  being  X5808,  X4566,  and  X4859.  An  interesting 
fact  is  noted,  namely,  that  the  cube  roots  of  the  wave-lengths  of  three  of  the 
most  important  lines,  5808,  4859,  8584,  have  constant  differences,  so  that  they 
probably  have  a  like  origin.  C.  P.  B. 

866.  Variations  of  Solar  Spectrum  Wave-lengths,  A.  Perot.  (Joum. 
de  Physique,  2.  Ser.  5.  pp.  975-986,  Dec.,  19ia  Paper  read  before  the 
Soc.  fran?  de  Physique,  June  7,  1912.) — From  the  results  of  an  investiga- 
tion of  the  rotation  period  of  the  sun  by  means  of  radial  velocities  from 
spectographic  observations  at  the  limb,  various  workers  have  formulated 
an  empirical  law  of  rotation  with  the  solar  latitude  as  one  argument  By 
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considering:  the  velocity  rn  km.  instead/  of  angular  movement,  the  author 
finds  it  possible  to  eiqDress  the  velocity  of  rotation  at  any  latitude  as  a 
function  of  the  latitude,  together  with  a  small  reduction  constant ;  this 
strongly  suggests  the  idea  that  the  rotation  velocity  observed  is  the  resultant 
of  tbe  rotation  of  a  solid  body  and  a  constant  retardation  component 
independent  of  the  latiti^de.  He  next  describes  a  powerful  spectograph 
with  interferometer  attachment  for  a  rigid  determination  of  the  rotation 
period,  and  of  the  peculiar  augmentations  of  wave-length  shown  by  spectrum 
lines  at  the  solar  limb,  which  have  been  ascribed  to  the  effect  of  pressure  in 
the  reversing  layer.  This  augmentation  of  the  wave-length  exists  all  round 
the  disc,  and  is  apparently  in4ependeDt  of  the  solar  rotation  ;  it  has  also 
t)een  supposed  to  be  due  to  anomalous  dispersioi^  of  the  light  passing  through 
tbe  denser .  layers  of  the  solar  atmosphere.  A  possible  explanation  is 
s^ggested  involving  the  action  of  the  descent  of  electrons  into  a  layer  of 
rotating  gas.  T^e  movements  at  the  surfaces  of  interaction  might  conceivably 
be  of  the  nature  sugg^ted  by  the  rotational  vortices  discovered  by  Hale,  and 
proved  to.be  regiops  \vi^^  nf^gnetic,  fields.  The  helical  motions  of  many 
prominences  mentioned  by  Deslandres  also  suggest  the  interaction  of 
electrons  with  a  magnetic  field.  C.  P.  B. 

367.  Magnetic  Field  in  Solar  Atmosphere,  H.  Deslandres.  (Comptes 
Rendus,  166.  pp.  1573-1581,  Dec.  80,  1912.)— The  author  gives  a  long 
discussion  of  the  evidence  for  the  existence  of  a  magnetic  field  in  the  higher 
solar  atmosphere.  Certain  prominences  have  been  observed  to  have  a 
distinct  helicoidal  structure,  very  similar  to  what  would  be  expected  in  the 
case  of  an  ion  projected  into  a  magnetic  field,  and  a  phenomenon  easily 
reproduced  experimentally.  Drawings  are  given  showing  the  probable 
deviation  of  the  prominence  matter  in  the  direction  of  the  sun's  rotation,  and 
the  resulting  di£Eerentiation  of  the  absorption  phenomena  at  the  east  and  west 
limbs.  C.  P.  B. 

QQS.  Origin  of  Planets  and  Satellites.  K.Birkeland.  (Comptes  Rendus, 
155.  pp.  892-895,  Nov.  4, 1912.) — Based  on  his  experimental  researches  on  the 
forms  assumed  by  various  types  of  kathode  discharge,  the  author  suggests 
that  many  of  the  phenomena  of  the  solar  system  may  be  due  to  the  action 
of  electromagnetic  forces  of  the  same  order  of  magnitude  as  gravitation.  It 
is  probable  that  the  particles  of  matter  driven  off,  from  the  sun  say,  carry 
with  them  a  positive  charge,  and  the  research  follows  to  some  extent  the  idea 
oi  determining  the  paths  of  such  particles  when  subjected  to  the  action  of 
magnetic  or  electrostatic  fields.  There  thus  would  be  produced  in  the 
equatorial  magnetic  plane  of  the  sun  a  series  of  hmiting  circles,  about  which 
the  emitted  particles  would  accumulate.  Mention  is  also  made  of  the 
possible  production  of  heat  by  kathodic  disintegration,  and  the  similarity 
to  the  process  of  evolution  of  /3-  and  o-rays  from  radio-active  bodies. 
C.  StOrmer.  (Ibid.  pp.  107B-1076,  Nov.  25,  1912.)— Stormer  refers  to  his 
own  suggestion  of  the  same  explanation  in  1907  [Abstract  No.  1827  (1911)], 
and  gives  some  formulae  in  comparison  with,  the  results  indicated  by 
Btrkeland  for  the  trajectories  of  the  charged  particles.  K,  Birkeland. 
(Ibid;  pp.  1467-1470,  Dec.  28,  1912.) — In  continuation  the  author  considers 
the  result  of  the  emission  by  the  sun  of  the  charged  particles  to  be  that  the 
body,  becomes  negatively  charged.  A  photograph  is  reproduced  showing 
the  tj^e  of  discharge  produced  from  a  kathode  24  cm.  diam.,  feebly  magne- 
tised, with,  a  continuous  discharge  of  100  milliamps.    Another  figure  shows 
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the  effect  of  disruptive  charges,  with  rotational  movements  in  opposite 
directions  in  the  two  hemispheres,  very  similar  to  the  vortices  found  by 
Hale  in  sun-spot  areas.  C.  P.  B. 

369.  Transit  of  Mercury,  November  14,  1907.  N.  Donitch.  (Acad.  Sci. 
St.  Petersbourg,  Bull.  17.  pp.  1011-1080,  Dec.  1,  1912.)--On  account  of  the 
difficulty  experienced  in  obtaining  records  of  the  spectrum  of  Mercury  under 
ordinary  conditions,  advantage  was  taken  of  its  passage  across  the  sun's  disc 
on  Nov.  14,  1907,  to  secure  a  series  of  photographic  spectograms,  special 
attention  being  devoted  to  the  two  positions  of  internal  contact.  The 
observations  were  made  at  Assouan,  in  Upper  Egypt.  After  a  short  risumi 
of  the  history  of  the  phenomenon,  first  observed  by  Gassendi  in  1681  at 
Paris,  a  description  of  the  apparatus  employed  on  the  author's  work  is  given. 
This  consisted  of  a  Zeiss  objective,  10  m.  focal  length,  giving  an  image  of  the 
sun  about  9-6  cm.  diam.,  and  an  image  of  Mercury  about  0'6  mm.  diam. 
at  the  primary  focal  plane.  During  the  exposures  the  objective  was 
diaphragmed  down  to  5  cm.  The  diurnal  motion  was  compensated  by  an 
electrically-controlled  Lippmann  coelostat,  with  a  secondary  mirror  to  keep 
the  reflected  beam  in  the  meridian.  In  order  to  obtain  a  magnified  image  on 
the  slit  an  enlarging  lens  of  285  mm.  focal  length  was  employed.  The 
spectroscope  had  a  single  Zeiss  prism  of  60°  angle,  with  camera  lens  of 
273  mm.  focal  length.  A  long  discussion  is  given  of  the  means  adopted 
for  determining  the  changes  of  intensity  of  the  spectrum  lines  over  the  image 
of  the  planet,  with  the  conclusion  that  it  is  doubtful  if  an  atmosphere  extends 
as  high  as  15  km.  from  the  planet's  surface.  C.  P.  B. 

370.  Satellite  Systems  of  Planets.  E.  Belot.  (Comptes  Rendus,  155. 
pp.  1471-1478,  Dec.  23,  1912.)— The  general  hypothesis  is  formulated  that 
the  satellite  system  of  planets  consists  not  only  of  the  detached  satellites,  but 
also  includes  the  masses  condensed  along  the  equatorial  regions,  and  only 
prevented  from  becoming  separated  by  the  resistance  of  the  medium  and  the 
attraction  to  the  centre.  This  view  appears  to  be  verified  by  the  known  fact 
that  the  equatorial  zones  of  the  bodies  of  great  mass  (Sun,  Jupiter,  Saturn) 
rotate  more  rapidly  than  the  other  regions  ;  also  by  the  relatively  low  density 
of  the  surface  materials  of  the  planets  compared  with  the  density  of  the 
isolated  satellites.  C.  P.  B. 

371.  Spectrum  of  Comet  Gale  (1912a).  P.  Idrac.  (Comptes  Rendus, 
155.  p.  896,  Nov.  4,  1912.) — Photographic  observations  of  the  spectrum  of 
Comet  Gale  (1912a)  were  obtained  at  the  Meudon  Observatory  with  a 
prismatic  camera  [Abstract  No.  1086  (1910)]  attached  to  the  8-in.  equatorial. 
The  plates  show  the  characteristic  cometary  spectrum  consisting  of  the 
radiations  of  hydrocarbon  and  cyanogen.  C.  P.  B. 

372.  Photographs  of  Nebulce  and  Star  Clusters.  H.  D.  Curtis.  (Lick 
Observatory,  Bull.  No.  219.  Nature,  90.  p.  841,  Nov.  21,  1912.  Abstract.)— 
The  paper  gives  a  detailed  description  of  182  objects  photographed  with  the 
Crossley  Reflector  at  Lick  Observatory.  Attention  is  drawn  to  the  additional 
information  given  by  the  photographic  records,  C.  P.  B. 

373.  Darkening  at  the  Limb  in  Eclipsing  Variables.  H.  N.  Russell  and 
H.  Shapley.  (Astrophys.  Journ.  86.  pp.  289-254,  Oct,  1912.)~Up  to  the 
present  time  the  problem  of  determining  the  orbital  elements  of  an  eclipsing 
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binary  from  the  light-curve  has  been  investigated  on  the  assumption  that  the 
stars  are  without  appreciable  absorbing  atmospheres.  In  this  paper  the 
authors  continue  the  method  outlined  previously  [Abstracts  Nos.  203  (1911), 
1664  (1912)]  for  introducing  the  varying  brightness  from  limb  to  centre 
into  the  discussion,  and  give  formulas  and  reduction  tables  for  total  eclipsing 
conditions.  (Ibid.  pp.  885-408,  Dec,  1912.)  Extends  the  analysis  to  the 
cases  of  annular  and  partial  eclipses.  C.  P.  B. 

374.  Study  of  Scintillation.  C.  Gallissot.  (Comptes  Rendus,  166. 
pp.  1184-1186,  Dec.  2,  1912.)— Scintillation  of  stars  is  manifested  by  rapid 
changes  of  brightness  accompanied  in  most  cases  by  changes  of  colours. 
This  is  found  to  influence  the  estimation  of  star  magnitudes,  and  the  effect 
is  different  for  different  colours.  C.  P.  B. 

376.  Influence  of  Colour  and  Magnitude  in  Stellar  Photometry,  C.  Gallis- 
sot. (Comptes  Rendus,  156.  pp.  1590-1592,  Dec.  80, 1912.)— In  the  estimation 
of  the  relative  brightness  of  luminous  areas  Broca  and  Sulzer  found  interest- 
ing differences  introduced  when  the  illumination  was  variable  ;  the  Purkinje 
phenomenon  diminished  when  the  areas  were  diminished  in  diam.  The 
effect  is  of  importance  in  the  estimations  of  stellar  photometry  owing  to 
the  presence  of  more  or  less  scintillation  when  working  with  small  instru- 
ments or  the  naked  eye  [Abstract  No.  674  (1910)].  Measurements  have  been 
made  with  white  light,  and  with  coloured  lights  obtained  by  selecting  regions 
of  the  spectrum  by  coloured  screens.  In  the  case  of  short  illuminations 
separated  by  intervals  of  1  sec,  the  brightness  was  almost  always  estimated 
as  fainter  than  when  the  light  was  steady.  This  error  of  estimation  for  a 
given  duration  of  illumination  increases  when  the  actual  brightness  diminishes 
and  more  rapidly  for  blue  radiations  than  for  red.     [See  preceding  Abstract.] 

C.  P.  B. 

376.  Yerkes  Actinometry,  J.  A.  Parkhurst.  (Astrophys.  Journ.  86. 
pp.  169-227,  Oct.,  1912.) — ^The  main  object  of  the  investigation  was  the 
co-ordination  of  the  visual  and  photographic  magnitudes  of  stars,  the  present 
paper  dealing  with  the  measurement  of  the  stars  of  the  Potsdam  Photographic 
Durchmusterung  from  -|-  78°  to  -|-  90°  declination.  The  observations  were 
made  on  photographs  taken  with  a  Zeiss  doublet  lens  of  14*5  cm.  aperture, 
81*4  cm.  focal  length,  furnished  with  an  objective  prism  of  the  same  aperture 
and  15°  angle.  The  method  of  extra-focal  image  diameters  was  used  for  the 
determination  of  photographic  magnitudes.  These  values  were  corrected 
for  the  colour-curve  of  the  lens.  For  the  magnitudes  on  the  visual  scale, 
focal-plane  images  were  taken  on  colour-sensitive  plates  with  a  specially 
designed  and  corrected  filter.  The  differences  between  photographic  and 
visual  magnitude  are  classified  with  the  type  of  spectrum  as  given  by  the 
Harvard  system.  C.  P.  B. 

377.  Spectrum  of  p  Scorpionis.  J.  C.  Duncan.  (Lowell  Observatory, 
Bull.  No.  54.  Nature,  90.  p.  894,  Dec.  6,  1912.  Abstract.)— From  a  series 
of  new  measurements  of  the  radial  velocity  of  this  interesting  spectroscopic 
binary  it  is  found  that  the  values  given  by  the  calcium  (K)  line  are  distinctly 
abnormal  compared  with  the  velocity  given  by  other  spectrum  lines.  A 
similar  phenomenon  has  been  noted  by  Hartmann  in  the  case  of  S  Ononis, 
and  it  has  been  suggested  to  be  due  to  the  presence  of  cosmically-distributed 
calcium  vapour  between  the  earth  and  these  stars.  C.  P.  B. 
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d':^8.  Spectrum  of  Nova  Geminorum  (1912).  W.  S.  AdamA  and  A. 
Kohlschutter.  (Astrophys.  Journ.  86.  pp.  298-821,  Nov.,  W12,)— Th« 
first  observations  of  the  spectrum  of  Nova  Geminorum  (1912)  were  made 
on  March  22,  nine  days  after  its  discovery  by  Enebo.  All  the  photographs 
were  obtained  at  the  80-f t.  focus  of  the  60-in.  reflector  and  Cassegndn  spectro- 
graph at  the  Mount  Wilson  Observatory,  California.  At  first  a  single  prism 
of  68^  angle  with  a  camera  lens  of  102  cm.  focal  length  was  used;  after 
April  6  this  lens  was  replaced  by  one  of  46  cm.  focal  length.  Fourteen 
photographs  of  the  spectrum  of  the  Nova  were  obtained  from  March  22 
to  May  27, 1912.  During  the  early  stages  of  the  Efe  of  the  star  the  spectrum 
consisted  of  numerous  broad  bright  bands,  with  strong  continuous  spectrum 
and  many  dark  lines,  the  most  prominent  of  these  latter  being  situated  on  the 
more  refrangible  edges  of  the  hydrogen  lines.  Each  of  the  hydrogen  bands 
showed  multiple  structure  similar  to  that  observed  in  previous  Novae  spectra. 
The  rapid  changes  in  the  spectrum  from  night  to  night  are  well  shown  in  a 
series  of  spectra  extending  from  March  22  to  Aug.  19,  reproduced  with  the 
paper.  Towards  the  later  stages  the  lines  characteristic  of  nebulas  became 
conspicuous,  the  lines  of  helium,  etc.,  which  had  been  very  strong  during  the 
intermediate  stages,  becoming  evanescent. 

Special  attention  was  devoted  to  the  determination  of  the  radial  velocity 
of  the  system,  the  measurements  being  made  on  the  narrow  absorption  lines 
of  calcium  (H  and  K),  some  faint  lines  of  iron,  and  the  narrow  sodium  lines 
DiDt.  The  adopted  velocity  is  given  as  + 10  km.  per  sec.  Attention  is 
drawn  to  the  latest  phase  of  the  spectrum,  which  in  some  respects  resembles 
that  of  the  Wolf  Rayet  star  spectrum,  and  one  of  these  spectra  is  shown  for 
comparison.  A  long  list  of  wave-lengths  is  given  for  the  Hues  measured  in 
the  spectrum  from  X8d88  to  X6677,  with  the  probable  origins  of.  as  many  as 
could  be  identified.  As  the  component  lines  varied  greatly  from  time  to 
time,  any  detailed  reference  to  these  can  only  be  of  value  in  comparison  with 
the  photographs  of  the  spectra.  With  the  idea  of  detecting  any  possible 
polarisation  in  the  spectrum  lines,  two  spectrograms  were  obtained  on 
April  1,  using  a  Nicol  prism  and  a  quarter-wave  plate  in  front  of  the  sUt ; 
no  displacements  of  the  bright  maadma  were  discernible  on  rotation  of 
the  quarter  wave-plate.  C.  P.  B. 

379.  Constants  for  Two  Star-streams.  J«  C«  Kapteyn  and  H.  .A. 
Weersma.  (Roy.  Astronom.  Soc.,  M.N.  72.  pp.  748*756,  1912.)T-Deteil6 
are  given  of  the  formulae  used  in  the  detennination  of  the  elements  of  the 
two  great  star-streams  outlined  in  lectures  given  by  Kapteyn  at  St  Louis  in 
1904,  and  in  South  Africa  in  1905.  Very  much  simplified  solutions  have  been 
pubHshed  by  Eddington,  Dyson,  and  Schwarzschild,  but  they  base  their 
derivations  of  the  stream  elements  exclusively  on  the  number  of  proper 
motions  in  different  position  angles,  whereas  in  the  method  of  Kapte3m  the 
amount  of  the  proper  motion  is  considered  in  addition.  C.  P.  B. 

380.  Elements  of , the  Eclipsing  Variables  W  Delpkini,  S.  Cancri,  SW  CygnU 
and  U  Cephei.     H.  Shapley.  (Astrophys.  Journ.  86.  pp.  269-285^  Nov.^  19120 

381.  Identification  of  Small  Planets.  L.  Fabry.  (Ck)mptes  Rendus,  156. 
pp.  946-948,  Nov.  11, 1912.)— A  short  analysis  is  given  of  a  method  of  quickly 
examining  the  reduced  positions  of  any  minor  planet  observed,  so  that  it  may 
be  at  once  ascertained  whether  it  is  one  already  known,  ctr  is  a  new  discovery. 

c.  P.  a 
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382.  New  Bar  Photometer  for  Measuring  Densities  by  Non-parallel  Rays. 
W.  B.  Ferguson.  (Photographic  Journ.  62.  pp.  288-287  ;  Discussion, 
pp.  287-290,  Nov.,  1912.)— The  researches  of  A.  Callier,  F.  F.  Renwick 
[Abstracts  Nos.  1278  (1910),  1861  (1912)],  and  others  have  shown  that  there 
is  no  such  thing  as  one  true  value  for  the  density  of  a  granular  silver 
photographic  deposit,  but  that  the  value  of  the  density  of  a  photographic 
plate  depends  on  the  set  of  circumstances  in  which  it  is  measured  ;  the  very 
different  values  obtained  for  the  same  deposit,  when  observed  in  different 
photometers,  due  to  the  different  amounts  of  scatter  in  each  case,  have  led  to 
the  conclusion  that  the  most  useful  method  of  density  measurement  is  one  in 
which  the  max.  amount  of  scatter  is  produ'ced  by  making  the  measurements 
with  the  film  in  contact  with  opal  glass,  or  some  similar  diffusing  medium 
which  is  placed  between  the  film  and  the  source  of  light.  The  value  of  the 
optical  density  to  non-parallel  rays  (Djf)  so  obtained  is  applicable  to  contact 
printing,  and  differs  but  little  from  the  true  photographic  density  (D0) 
obtained  by  Renwick's  method.  The  special  points  in  the  new  photometer 
are:  Its  readings  depend  merely  on  the  law  of  inverse  squares  and  such 
measurements  as  can  be  taken  off  a  metre  rule.  It  is  not  a  comparator,  and 
its  accuracy  does  not  depend  on  the  previous  calibration  of  a  wedge.  The 
results  obtained  are  free  from  any  varying  error  due  to  scatter  such  as 
occurred  in  the  Hurter  and  Drifi&eld  instrument.  There  is  no  variation  in  the 
comparative  intensity  of  the  two  lights  used,  both  being  run  in  parallel  off 
the  same  electric  circuit.  There  is  no  screen  between  the  plate  and  the 
observer.  The  matching  of  two  illuminated  patches  always  takes  place  at 
the  same  intensity,  and  is  thus  rendered  easier  to  the  eye,  while  by  the  simple 
device  of  a  compensation  screen  the  two  patches  are  rendered  of  the  same 
tint.  There  is  no  uncertainty  due  to  the  use  of  polarised  light :  an  objection 
which  has  been  raised  against  the  Hufner  and  Marten  forms  of  photometer. 
It  will  measure  the  smallest  densities  with  an  accuracy  which  depends  solely 
on  the  eye  of  the  observer.  Any  part  of  the  plate  can  be  measured.  By  the 
substitution  of  an  Abney  screen  and  the  removal  of  a  diffusing  plate,  it  may 
be  used  for  measuring  densities  in  parallel  light  (D||).  It  is  simple  in  design, 
inexpensive  to  construct,  and  is  easily  put  in  adjustment  for  use.  In  the 
discussion,  Chapman  Jones  pointed  out  that  the  arrangement  was  practically 
the  Abney  screen  as  modified  by  the  use  of  opal  glass,  but  with  the  positions 
of  the  plate  to  be  measured  and  the  opal  reversed.  The  author  said  the 
abolition  of  the  translucent  part  of  the  Abney  screen  got  rid  of  the  objection 
which  had  been  raised,  that  in  the  case  of  that  screen  what  was  measured 
was  the  opacity  of  a  piece  of  paper  modified  by  placing  a  negative  in  front 
of  it,  and  the  results  were  rendered  erroneous  by  mutual  reflection  between 
the  negative  and  the  paper  after  the  light  had  passed  through  the  negative. 
Any  reflection  which  takes  place  in  the  new  instrument  happens  before  the 
light  passes  through  the  negative,  and  would  not  affect  the  result.      A.  E.  G. 

383.  Grating  Spectrograph.  L.  Qeiger.  (Ann.  d.  Physik,  89.  4.  pp.  752- 
788,  Nov.  12, 1912.) — Describes  a  grating  spectrograph  in  which  no  glass  is 
used,  and  its  use  for  photographing  lines  in  the  ultra-red  iron  spectrum. 
Light  from  a  slit  falls  on  a  small  plane  mirror  (Mi)  and  is  thence  reflected  at 
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right  angles  on  to  a  second  mirror  (Mt),  which  has  a  silvered  spherical 
surface  of  about  86  cm.  radius  of  curvature,  the  diam.  of  the  mirror  being 
9*6  cm.  This  mirror  renders  the  light  parallel,  and  the  light  is  then  allowed 
to  fall  on  the  plane  reflecting  grating  6  cm.  X  8  cm.,  with  14,438  lines  to  the 
inch.  The  angle  of  incidence  of  the  central  ray  of  the  diverging  beam  falling 
on  Mf  is  about  10°.  The  grating  is  mounted  on  a  graduated  circle.  The 
light  from  the  grating  after  reflection  from  M»  converges  to  give  a  spectral 
image  on  the  photographic  plate.  A  slight  adjustment  of  the  mirrors  allows 
the  light  reflected  from  Mi  to  miss  the  small  mirror  Mi.  The  arrangement  is 
shown  to  be  stigmatic  and  gives  strong  illumination.  A  full  discussion  of 
details  is  given ;  216  lines  of  the  iron  spectrum,  from  X6760  to  X9809,  were 
photographed ;  the  error  in  the  wave-lengths  is  calculated  to  be  not  more 
than  1/100  A.  A.  W. 

384.  Refractomders.  T.  M.  Lowry.  (Phys.  Soc,  Pr oc.  24.  pp.  400-404, 
Oct.,  1912.) — A  paper  discussing  some  points  in  the  use  and  design  of 
refractometers.  The  ordinary  standard  wave-lengths  (Na  D-line,  C,  F,  and 
G  lines  of  hydrogen)  have  several  disadvantages.  It  is  suggested  that  a  much 
better  series  would  be  Li  6708,  Na6898,  Hg  6461,  Hg  4869,  as  used  previously 
by  Dorn  and  Lohmann  in  their  measurements  of  the  refractive  indices  of 
liquid  crystals.  The  author  has  found  that,  in  the  case  of  a  large  number 
of  simple  organic  compounds,  the  optical  and  magnetic  rotatory  dispersions 
may  be  expressed  by  simple  formulae  of  the  type  a  =  ao/(X'  —  Xo*).  In  this 
equation  the  absolute  optical  or  magnetic  rotatory  power  of  the  substance  is 
expressed  by  a  single  constant  Oa,  whijst  the  rotatory  dispersive  power 
is  expressed  by  a  second  con«^ant  Xo.  Thus,  in  this  case,  the  actual  wave- 
lengths employed  in  determining  the  constants  are  of  little  importance,  as 
any  suitable  pair  should  give  the  same  result.  Refractive  dispersion  is  more 
complex,  but  measurements  appear  to  be  of  little  use  until  we  possess  more 
knowledge  of  the  dispersion  law  for  typical  organic  compounds  in  the  infra- 
red, visible,  and  ultra-violet  regions  of  the  spectrum.  Gifford's  experiments 
have  shown  marked  variations  of  refractive  index  in  prisms  of  the  same 
glass,  even  when  taken  from  the  same  melting.  Hence  refractometers  need 
to  have  their  tabulated  data  checked.  The  most  convenient  method  is  by 
means  of  a  piece  of  quartz,  cut  so  as  to  give  both  the  ordinary  and  extra- 
ordinary ray  ;  fluorite,  calcite,  and  silica  may  also  be  used.  The  following 
table  gives  the  refractive  indices,  determined  by  Gifford,  for  these  substances 
for  various  Li,  Cd,  and  Hg  lines  : — 


X. 

Fluorite. 

Quartz. 
(Ordinary 

Quartz. 
(Extraordinary 

Calcite. 
(Ordinary 

Caldte. 
(Extraordinary 

Vitreous 
Silica. 

Ray.) 

Ray.) 

Ray.) 

Ray.) 

6708  Li 

1-48226 

1-64146 

1-66047 

1-66367 

1-48427 

1-46607 

6488  Cd 

^272 

281 

186 

608 

468 

677 

6461  Hg 
6086  Cd 

499 

617 

-—684 

166 

-—789 

1-460^ 

619 

824 

748 

627 

964 

4800  Cd 

691 

1-66018 

^946 

861 

1-49110 

867 

4869  Hg 

962 

880 

1-66828 

1-67618 

410 

674 

4046  Hg 

1*44168 

716 

671 

1-68184 

691 

—968 

From  these  data  it  is  possible  to  deduce  the  refractive  power  of  a  liquid  from 
the  angular  readings  of  the  refractometer  for  the  new  series  of  wave-lengths. 

VOL.  XVI.— A.--1918. 


Digitized  by 


Google 


LIGHT.  129 

The  trouble  of  calculating  may  be  avoided  by  using  the  correction  curves 
reproduced  in  the  paper,  and  which  were  worked  out  by  F.  Tinker.  The 
water-jacketing  usually  supplied  with  the  Pulfrich  refractometer  appears  to 
be  very  inefficient,  and  gives  rise  to  such  large  possible  temperature- 
differences  that  all  measurements  made  with  this  instrument  in  the  higher 
ranges  of  temperature  can  scarcely  be  trusted.  A  refractometer  prism,  with 
water-jacket  designed  to  overcome  the  defects  of  the  Pulfrich  instrument, 
has  been  constructed,  but  no  tests  have  as  yet  been  made  with  it.  A.  W. 

385.  Self-testing  of  Dispersion  Apparatus.  C.  V.  Burton.  (Nature,  90. 
pp.  485-486,  Dec.  19,  1912.)— In  testing  a  plane  grating,  echelon,  or  other 
dispersive  apparatus  by  the  usual  method  of  crossing  its  dispersion  with  that 
of  an  auxiliary  piece,  unless  the  resolving  power  of  the  auxiliary  dispersion  is 
in  some  degree  comparable  with  that  of  the  piece  to  be  tested,  it  is  scarcely 
possible  to  identify  ghosts  which  lies  close  to  their  primaries.  The  author 
suggests  that  the  difficulty  may  be  removed  by  using  an  arrangement  of  two 
front-reflecting  mirrors  to  cross  the  echelon,  say,  with  its  own  dispersion. 
One  of  the  mirror  faces  has  one  truly  straight  edge,  at  which  the  dihedral 
angle,  in  contact  with  the  face  of  the  second  mirror,  is  90°  or  less.  The  two 
mirrors  are  set  exactly  at  right  angles  to  one  another,  and  placed  so  that 
their  line  of  contact  is  inclined  46°  to  the  horizontal,  while  the  vertical  plane 
through  the  line  of  contact  bisects  externally  the  angle  between  the  mirrors. 
The  light  would  thus  pass  successively  through  a  slit  (shortened  to  a  minute 
square),  an  objective,  the  echelon,  and  after  reflection  at  the  mirrors  would 
return  through  the  echelon  and  objective  and  be  brought  to  a  focus  in  the 
plane  of  the  slit.  An  accurately  right-angled  prism  with  reflecting  faces 
meeting  in  a  sharp  line  could  be  substituted  for  the  pair  of  mirrors.  The 
suggested  arrangement  could  be  modified  by  allowing  the  beam  to  pass 
through  a  second  lens  and  be  brought  to  a  focus,  being  then  reflected  by  a 
small  right-angled  prism  through  the  whole  system  ;  but  this  necessitates 
four  transmissions  through  objectives.  A  similar  arrangement  may  be 
employed  for  echelon  gratings  of  reflecting  type.  A.  W. 

386.  Imitation  of  Double  Refraction  by  Glass  Plates.  E.  Terlanday. 
(Ann.  d.  Physik,  89.  6.  pp.  1207-1229,  Dec.  28,  1912.)--Doubly-refracting 
crjrstals  are  imitated  by  a  pile  of  glass  plates  placed  obliquely,  various  angles 
being  tried.  In  some  cases  two  polarised  beams  are  obtained  as  well  as  one 
unpolarised,  three  in  all.  The  possible  constitution  of  crystals  is  discussed 
at  some  length,  reference  being  made  to  certain  models  of  constituent  parts 
grouped  in  different  fashions.  It  is  concluded  that  in  such  models,  the  form 
of  the  intervals,  the  density  of  the  material  in  these  intervals,  and  the 
dimensions  all  have  an  effect  on  the  result.  £.  H.  B. 

387.  Indices  of  Doubly-refracting  Crystals  by  Displacement  Interferometry. 
C.  Barus.  (Phil.  Mag.  24.  pp.  827-887,  Dec,  1912.  Abstract  of  Report 
to  Carnegie  Inst,  of  Washington.) — Describes  the  arrangements  used  and 
examines  the  order  of  accuracy  obtainable.  The  interferometer  was  an 
improvised  apparatus  made  of  ^-in.  gas  pipe  through  which  water  continually 
circulated.  It  is  claimed  that  ii — 1  was  measurable  with  an  accuracy  of  one 
part  in  a  miUion.    [See  Abstract  No.  1881  (1912).]  E.  H.  B. 

888.  Double    Refraction    of    Unannealed    Glass.     H.    Schulz.     (Phys. 
Zeitschr.  18.   pp.    1017-1028;   Discussion,    pp.    1028-1029,    Nov.    1,   1912. 
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Paper  read  before  the  84.  Naturforscherversamml.,  Munster,  Sept.,  1912.) — 
A  method  is  described  whereby  the  strain  (due  to  cooling)  in  glass  plates 
may  be  investigated  and  measured.  Light  from  a  mercury  lamp  passes  first 
through  a  monochromator,  and  light  of  known  wave-length  thus  falls  on  a 
slit,  then  in  succession  passes  through  a  convex  lens,  a  polarising  nicol,  a 
Soleil-Babinet  compensator,  a  diaphragm  which  reduces  the  width  of  the 
beam,  and  the  glass  slab  under  investigation.  The  raj^  then  fall  on  a 
combination  of  two  right-an^ed  prisms  placed  with  the  reflecting  faces 
close  together,  but  separated  by  a  thin  film  of  air,  which  arrangement  gives 
rise  to  a  set  of  interference  fringes.  From  the  double  prism  the  light  passes 
through  an  analyser  and  is  viewed  through  a  telescope.  Specimens  could  be 
dealt  with  up  to  80  cm.  diam.  The  interference  fringes  were  utilised  in 
determining  the  amount  of  strain  along  the  path  of  the  light.  Some  slabs 
showed  a  minimum  strain  near  the  centre,  but  the  strain  increased  rapidly 
along  lines  from  the  centre  to  the  edge.  Other  slabs,  which  had  been  slowly 
cooled,  showed  a  zone  of  considerable  area  practically  free  from  strain,  but 
beyond  this  the  strain  increased  sharply  to  the  edge.  For  diagrams  and 
photograph  of  the  apparatus,  with  method  of  use,  see  original  paper.  A 
table  is  given  showing  the  effect  of  various  cooling  processes  on  the  amount 
of  strain  produced.  In  the  discussion,  in  reply  to  Ebert,  the  Author  said 
the  apparatus  might  be  used  to  investigate  the  effect  of  strain  produced 
mechanically.  A.  W. 

380.  Interference  Phenomena  in  Glass  Wedges,  £.  von  der  Pahlen. 
(Ann.  d.  Physik,  89.  a  pp.  1667-1589,  Dec.  28,  1912.)— When  a  pencil  of 
parallel  or  nearly  parallel  rays  falls  at  an  angle  of  incidence  ^  on  to  a  feebly 
wedge-shaped  plate  of  glass  of  angle  €  and  mean  thickness  D,  with  the  plane 
of  incidence  normal  to  the  thin  edge,  then  interference  fringes  are  produced, 
both  by  reflected  and  by  transmitted  light,  at  a  distance  £  from  the  centre  of 
the  surface,  where  E  =  D  sin  ^  cos*  ^l{m*  —  e  sin*  ^).  These  fringes  are  parallel 
to  the  thin  edge,  and  lie  in  a  plane  containing  the  thin  edge  and  form- 
ing with  the  surface  of  the  plate  an  angle  a  given  by  the  relation 
tan  a  =  sin  ^  cos'  0/(«*  —  1  +  cos*  0).  When  the  incident  light  is  directed 
towards  the  thin  edge,  this  plane  is,  in  the  case  of  reflected  light,  on  the 
same  side  as  the  source,  and  the  fringes  are  real,  both  in  reflected  and 
in  transmitted  light.  When  the  light  passes  in  the  reverse  direction  as 
regards  the  edge,  both  planes  lie  on  the  side  of  the  plate  opposite  the 
interfering  rays,  and  the  fringes  are  vertical.  Their  apparent  dis- 
tances apart,  projected  on  a  plane  normal  to  the  line  of  vision,  are 
=  X  cos  0/2€(w*  —  s!n*  ^)*.  There  are  other  fringes  at  distances  from  the 
above  =s  X  sin  a/>/2€*  sin  ^  cos  (^  —  a),  where  p  has  the  successive  values 
±  0,  i,  1,  li,  2,  etc.  The  planes  and  mutual  distances  are  the  same  as 
before.  E.  E.  F. 

390.  Scattering  of  Light.  F.  Herxheimer.  (Phys.  Zeitschr.  18.  pp. 
1106-1112,  Nov.  16, 1912.) — This  paper  deals  with  a  method  of  measuring  the 
intensity  of  the  light  scattered  in  various  directions  around  the  primary 
beam.  The  method  has  been  tested  with  sal-ammoniac  clouds.  The  absorp- 
tion is  found  to  reach  a  maximum  about  16  minutes  after  the  formation  of  the 
cloud,  when  a  certain  size  of  particles  is  reached  apparently.  J.  M. 

391.  Light  Propagation  in  Layered  Media.  A.  Garbasso.  (Ann.  d. 
Physik.  89.  6.  pp.  1078-1107,  Dec.  28,  1912.)— The  first  part  of  this  paper  is 
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theoretical  oi  a  general  kind,  and  treats  the  subject  by  aid  of  Lagrange's 
generalised  co-ordinates.  The  second  part  deals  with  the  natural  phenomena 
of  mirage  in  its  various  forms,  especially  the  Vince  mirage  (one  inverted 
image  between  two  erect  ones)  and  those  observed  by  Monge  and  by  Parnell 
(two  inverted  images  between  three  erect  ones).  Experimental  work  has 
also  been  carried  ont  with  gelatines  through  which  are  diffused  electrolytes. 

E.  H.  ft. 

393.  ^mission  from  Tungsten  and  Carbon  at  Glowing  Temperaturts. 
A.  Q.  Worthing.  (Astrophys.  Journ.  86.  pp.  846-860,  Dec.,  1912.)— A 
paper  describing  experiments  which  show  how  the  emission  from  tungsten 
and  carbon  deviates  from  Lambert's  cosine  law  at  glowing  temperatures. 
The  brightness  variation  as  a  function  of  the  angle  of  emission  was  measured 
for  carbon  at  one  temperature  and  for  tungsten  at  two,  using  light  of  wave- 
length 0*68  fi ;  also  for  tungsten  and  carbon  at  one  temperature  each,  using 
light  of  wave-length  0*46  /*.  It  was  found  that  the  brightness  of  tungsten, 
beginning  with  normal  emission,  increases  with  the  angle  of  emission,  reaches 
a  maximum  at  about  76^,  and  for  somewhat  larger  angles  decreases  rapidly. 
The  brightness  of  carbon,  beginning  with  normal  emission,  decreases  with 
increasing  angle  of  emission,  the  rate  of  decrease  increasing  with  the  angle. 
The  relative  brightness  variations  for  light  of  short  wave-length  0-46  /*  for 
tungsten  are  noticeably  less  than  those  for  the  light  of  longer  wave-length 
0-68  /I.  The  same  effect  was  found  with  carbon,  but  the  difference  is  not  so 
great  The  relative  brightness  variations  for  tungsten  at  the  higher  of  the  two 
temperatures  chosen  are  about  20  or  25  %  greater  than  the  corresponding 
variations  for  the  lower  temperature.  No  definite  change  with  temperature 
was  found  for  carbon.  The  average  brightness  of  a  tungsten  cylindrical 
filament,  viewed  normally  to  its  axis  from  a  distance,  is  found  to  be  about 
8  %  ^eater  than  the  brightness  of  the  central  part,  that  for  a  carbon 
filament  about  5  %  less.  A.  W. 

393.  Determination  of  Spectrum  Luminosity  Curves  by  the  Method  of  Critical 
Frequency.  H.  £.  Ives.  (Phil.  Mag.  24.  pp.  862-^70,  Sept.,  1912.  Elec- 
trician, 71.  p.  59,  Oct.  18, 1912.  Abstract.) — This  paper  is  supplementary  to 
a  previous  one  [see  Abstract  No.  1246  B  (1912)]  in  which  the  existence  of  a 
reve]:sed  Purkinje-effect  with  the  flicker  photometer  was  noted  at  low 
illuminations.  The  effect  is  now  investigated  by  the  "critical  frequency" 
method,  i.e.  observing  the  speed  at  which  the  flicker-effect  of  a  rotating  disc 
just  vanishes.  The  method  leads  to  a  similar  conclusion.  The  reversal  takes 
place  about  0-25  candle-metre,  where  a  profound  change  in  the  nature  of 
vision  seems  to  occur.  The  results  are  affected  by  the  area  of  the  retina  on 
which  the  luminous  image  is  received  ;  at  low  illuminations  the  fovea  is  most 
sensitive  to  flicker  with  red  light,  the  peripheral  retina  to  flicker  with  the  blue 
light.  These  e^^periments  confirm  the  impression  that  the  cones  on  the 
retina,  are  chiefly  active  in  the  case  of  intermittent  and  alternating  stimuli. 
Rayleigh.  (Phil.  Mag.  24.  pp.  801-802,  Aug.,  I912.)--Rayleigh  comments 
on  the  recent  remarks  of  H.  E.  Ives  [see  Abstract  No.  1246  B(1912)]  that  no 
satisfactory  theory  of  the  action  of  the  flicker  photometer  exists.  But  it  is 
suggested  that  the  sensation  of  flicker  is  due  to  the  alteration  in  the  iris  of  the 
eye,  when  exposed  to  a  fluctuating  hght.  Further  confirmation  of  the  sug- 
gestion might  be  made  by  stud3ring  experimentally  these  variations  and 
ascertaining  whether  the  flicker  match  coincides  with .  quiescence  of 
ttic  iris.  J.  S.  D. 
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304.  Point  Sources  of  Light.  C.  C.  Paterson  and  B.  P.  Dudding. 
(Phys.  Soc.,  Proc.  24.  pp.  879-897 ;  Discussion,  pp.  898-899,  Oct.,  1912.)— 
A  paper  dealing  with  the  visibility  of  point  sources  of  light,  and  describing 
measurements  of  the  same.  A  point  source  is  taken  as  one  whose  linear 
dimensions  subtend  at  the  eye  an  angle  less  than  the  eye's  resolving  power, 
i,e,  about  80"  for  a  mean  wave-length  0*5  +  10^  mm.  and  pupilar  aperture 
4*6  mm.  The  experiments  showed  that  the  visibility  of  a  point  source  of  light 
is  independent  of  its  intrinsic  brightness  and  i^  proportional  to  its  total  candle- 
power  ;  also  that  the  visibility  of  a  given  source  varies  inversely  as  the  square 
of  its  distance  from  the  eye  of  the  observer.  The  author's  results  for  visibility 
of  distant  sources  agree  fairly  closely  with  those  calculated  from  the  report  of 
the  Deutsche  Seewarte  of  1894.  In  the  following  table  columns  A  and  B  give 
the  candle-power  (British)  of  white  light  required  in  clear  air  for  visibility 
at  the  different  ranges  shown,  A  referring  to  the  report  of  the  Deutsche 
Seewarte,  B  to  the  authors'  results. 


Range. 

A. 

B. 

1  sea-mile  =  1855  m.  approx 

2  sea-miles 

5  sea-miles 

0-47 
1-9  (0) 

11- (8) 

0-41 
1-6(0) 
10(0) 

Experiments  on  the  change  of  visibility  of  a  point  source  when  viewed 
through  spectacle  lenses  showed  that  for  distances  greater  than  8  m.  positive 
lenses  produced  a  marked  loss  of  visibility  amounting  to  60  %  in  the  case  of  a 
1-dioptrie  lens.  Negative  lenses  for  the  same  distances  produced  much  less 
dimming  ;  in  the  case  of  a  green  point  source  a  1-dioptrie  (negative)  lens  pro- 
duces a  brightening  of  20  %.  Experiments  on  the  efiFect  of  spherical  aberra- 
tion showed  a  somewhat  improved  definition  of  the  image  of  the  point  when 
viewed  through  a  smaller  stop,  but  this  had  very  little  effect  in  lessening 
the  relative  loss  of  visibility  of  the  green  light  when  viewed  through  a  positive 
lens.  Further  experiments  were  made  in  which  the  relative  dimming  of  green 
and  red  point-sources  was  investigated.  The  results  show  how  greatly  the 
green  light  is  dimmed,  relatively  to  the  red  light,  when  viewed  through  any 
positive  lens,  and  indicate  that  this  is  due  mainly  to  the  chromatic  aberration 
of  the  eye.  A.  W. 

396.  Image  Errors  of  Optical  Systems.  E.  Waetzpiann.  (Ann.  d.  Phjrsik, 
89.  .6.  pp.  1042-1052,  Dec.  6,  1912.)— Describes  an  interference  method  of 
investigating  image  errors  of  lenses  or  lens  systems.  The  interference  fringes 
used  are  those  dealt  with  by  Mascart  and  by  Lummer,  who  gave  the  theory 
[Wied.  Ann.  28.  p.  618, 1884].  A  plane-parallel  glass  plate,  ABC,  is  placed  at 
an  angle  of  45^  with  the  principal  axis  of  a  lens  L  and  with  the  middle  point 
B  on  that  axis.  A  plane  mirror  M  is  placed  on  the  other  side  of  the  lens  at  its 
principal  focus,  and  perpendicular  to  the  principal  axis.  A  narrow  beam  of 
parallel  light  incident  at  45°  on  some  point  of  the  lower  half  AB  of  the  glass 
plate  gives  by  external  and  internal  reflection  two  rays  which  pass  through 
the  lower  half  of  the  lens,  are  reflected  from  the  mirror  M,  pass  then  through 
the  upper  half  of  the  lens  on  to  the  upper  half  BC  of  the  glass  plate,  and  after 
external  and  internal  reflection  respectively  are  parallel  to  their  original 
direction,  and  have  no  path  difference.  If  a  broad  beam  of  parallel  light  falls 
on  ABC  the  field  is  uniformly  bright.  But  if  the  mirror  M  is  turned  slightly 
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from  the  null  position  the  reflected  rays  fall  at  a  difiFerent  angle  on  the  plate 
ABC,  and  the  two  rays  above  considered  will  have  a  path  difference ;  so  when 
a  broad  beam  falls  on  ABC  a  system  of  interference  curves  are  formed. 
Using  a  similar  arrangement  it  is  shown  how  the  errors  of  lens  systems  having 
chromatic  or  spherical  aberration  may  be  investigated.  Photographs  are  re- 
produced of  typical  cases.     [See  also  Abstract  No.  1690  (1911).]  A.  W. 

396.  Resolving  Power  of  the  Photographic  Plate.  E.  Goldberg.  (Photo- 
graphic Journ.  62.  pp.  800-816  ;  Discussion,  pp.  816-819,  Nov.,  1912.)— After 
a  brief  introduction,  the  subject  is  dealt  with  under  the  following  headings : — 
Sharpness  of  reproduction  and  sharpness  factor ;  determination  of  sharpness 
factor  ;  turbidity  curves  and  turbidity  factor ;  relation  between  the  sharpness 
curve  and  turbidity  factor ;  limits  of  resolution.  In  the  experiments  a  simple 
method,  in  which  the  lens  is  dispensed  with,  is  employed.  The  principal 
practical  conclusions  arrived  at  are : — In  all  cases  where,  with  a  common  or 
bad  lenses  the  greatest  possible  sharpness  is  required,  it  is  necessary  to  take 
care  that  a  negative  of  the  steepest  possible  gradation  is  obtained.  For  this 
purpose  a  '*  hard-working''  emulsion  must  be  used  and  full  development  given. 
The  same  rule  also  holds  where  the  lens  is  of  the  best  quality  but  the  image  is 
affected  by  the  use  of  a  filter  or  prism.  In  all  these  cases  want  of  sharpness 
due  to  the  resolving  power  of  the  plate  is  of  small  importance  compared  to  the 
want  of  sharpness  caused  by  the  optical  equipment,  because  it  is  far  surpassed 
by  the  latter.  An  investigation  of  this  point  is  being  undertaken  by  the  author. 
If  a  first-class  lens  is  used  to  photograph  and  only  the  middle  of  the  picture  is 
required,  where  the  aberrations  of  the  rays  are  relatively  small,  then  results 
differ  as  follows  : — When  fine  structures,  e.g,  narrow  neighbouring  lines  or 
points,  fine  drawings,  reduced  maps,  etc.,  are  photographed,  where  all  light 
places  of  the  picture  possess  the  same  intensity  of  light,  there  is  no  need 
to  pay  attention  to  the  turbidity  factor.  With  very  short  exposures  the  influ- 
ence of  the  spreading  of  a  single  line  or  point  (turbidity  factor)  has  no  value. 
On  the  other  hand,  the  resolving  limit  of  the  plate  in  question  in  these  cases 
plays  an  important  part.  Particular  difficulty  is  offered  by  the  exposures 
where  fine  lines  or  points  of  differing  light  intensity  must  be  reproduced  close 
together.  Such  cases  are  continually  encountered  with  star  and  spectrum 
photography.  Here,  lines  or  points,  the  light-intensity  of  which  is  extra- 
ordinarily different  (e.g.  1  : 1,000,000),  lie  closely  together,  so  that  the  influence 
of  the  turbidity  factor  surpasses  by  far  all  other  factors  if  a  good  lens 
is  used.  Short  exposures  are  impossible,  as  the  points  of  small  light  intensity 
cannot  then  be  rendered,  but  with  sufficiently  long  exposure  the  spreading  of 
the  disc  is  already  so  strong  that  the  weakly  lighted  points  merge  into 
the  image  of  the  discs  caused  by  the  points  of  strong  light-intensity  and 
therefore  cannot  now  be  perceived.  On  that  account  plates  must  be  used 
which  have  the  smallest  possible  turbidity  factor  with  regard  to  their  resolv- 
ing limit  At  present,  process  and  lantern  plates  unite  a  proportionately  small 
degree  of  turbidity  with  a  good  resolving  limit.  It  is,  l^owever,  not  impos- 
sible so  to  improve  highly  sensitive  plates  as  regards  the  qualities  discussed, 
that  a  good  resolution  can  be  attained  both  with  short  and  long  exposures. 

A.  E.  G. 

397.  Action  of  Ink  on  the  Photographic  Plate.  Q.  de  Fontenay.  (Comptes 
Rendus,  155.  pp.  1610-1612,  Dec.  80, 1912.)— Written  or  printed  matter  when 
placed  for  some  time  in  contact  with  the  sensitised  surface  of  a  photographic 
I^te  affects  the  latter  in  such  a  manner  that,  after  developing,  a  positive  or 
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negative  reduction  is  obtained.  It  is  found  that  the  precise  nature  of  this 
phenomenon  depends  to  a  large  extent  upon  the  time  of  contact  and  the 
temperature,  as  also  upon  the  nature  of  the  ink  and  the  paper  surface.  When 
all  sources  of  error  are  eliminated  it  does  not  appear  probable  that  any  efiEect 
is  attained  which  can  be  attributed  to  a  purely  chemical  reaction,  and  there 
is  no  evidence  that  the  results  are  produced  jby  smy  new  or  particular  radiation. 

A.  E.  G. 

898.  Optical  Behaviour  of  Centrifugalised  Gold  Hydrosoh:  H.  Robitschek. 
(Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  1197-1212,  July,  1912.)— For  the  purpose 
of  finding  if  there  is  any  connection  between  size  of  particle  and  colour,  the 
author  subjected  solutions  of  gold  hydrosols  (some  prepared  by  chemical 
reduction,  some  by  the  Bredig  method)  to  centrifugalisation.  It  was  found 
that  the  upper  layer  in  all  cases  thereby  became  relatively  more  transparent 
for  red  than  for  blue  light,  whereas  the  lower  layer  is  more  transparent  for 
blue  than  for  red  light,  and  appears  to  the  eye  alone  of  a  dark  blue  colour.'  It 
appears,  therefore,  that  the  siliall  particles  of  colloidal  gold  are  more  trans- 
parent for  red  light  than  for  blue,  whereas  the  larger  particles  affe  more 
transparent  for  blue.    [Compare  Abstract  No.  242  (1912).]  A.  F. 

399.  Molecular  Symmetry,  A.  Cotton.  (Comptes  Rendus,  156.  pp.  128^ 
1284,  Dec.  9, 1912.) — Using  the  same  notation  as  in  the  case  of  the  corre- 
sponding crystal,  if  E^  be  the  ellipsoid  representing  the  magnetic  properties 
of  the  molecule,  £«  the  electrical,  £«  the  optical,  and  9^  the  angle  between 
the  greatest  axes  of  Em  and  Eg ;  then  if  magnetic  and  electric  fields  at  an 
angle  9  are  applied  simultaneously  double  refraction  will  be  greatest  when  9 
passes  through  9o,  Thus  9o  is  found.  A  study  of  the  optical  properties 
would  therefore  furnish  a  basis  of  classification  of  molecules  according  to  the 
angles  which  the  greatest  axes  of  E^and  E,  make  with  the  three  axes  of  E^^or 
in  the  case  of  the  uniaxals,  according  to  the  form  of  the  ellipsoid  of  revolution. 
The  only  ambiguity  would  be  in  the  case  of  the  biaxals  (where  9«  would  be  0), 
which  might  be  confounded  with  the  uniaxals.  J.  M. 

400.  A  Registering  Micro-photometer,  P.  P.  Koch.  (Ann,  d.  Physik,  89. 
4.  pp.  706-761,  Nov.  12, 1912.)— A  complete  account  of  the  method  of  using 
the  new  apparatus  is  given  and  a  description  in  detail  of  the  various  parts. 
There  is  also  a  series  of  results  in  tabular  form  and  reproductions  from  photo- 
graphs. The  blackening  curves  obtained  with  the  Hartmann  and  the 
registering  micro-photometers  are  compared.  A.  E.  Q. 

401.  Design  of  Spectrograph  Objectives.  K.  Schwarzschild.  (Preuss. 
Akad.  Wiss.  Berlin,  Ber.  68.  pp.  1220-1289,  1912.)— A  short  discussion  is 
given  of  the  conditions  to  be  fulfilled  in  the  design  of  objective  lenses  for 
spectrographs,  in  order  to  obtain  the  requisite  definition  over  an  extended 
fiield  and  throughout  a  given  length  of  spectrum.  Special  reference  is  n^ade 
to  the  performance  of  an  objective  for  spectrograph  III  of  the  Potsdam 
AstrophjTsical  Observatory.  C.  P.  B, 

403*  Theory  of  Moving  Mirror,  A.  Hamack.  (Ann.  d.  Phjrsik,  89.  6. 
pp.  1068t1068,  Dec.  6,  1912.)*— A  mathematical  treatment  which  obtains  results 
in  agreement  with  those  derived  by  A.  Einstein  (in  1906)  on  the  relativity 
principle.  E.  H.  B. 

^OZ.  Emission  and  Absorption  of  Stratified  Bodies.    W.  Voigt.    (Ann.  d. 
Physik,  89.  6.  pp.  1881-1407,  Dec.  28, 1912.)— An  analytical  p^per  in  which  are 
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obtained  general  formulae  for  the  emissions  in  all  directions  of  an  isotropic 
body  arranged  in  parallel  layers  which  change  steadily  and  so  slowly  in 
density  that  internal  reflections  may  be  neglected  though  the  corresponding 
absorptions  are  taken  into  account.     [See  Abstract  No.  197  (1918).]    E.  H.  B. 

404.  Emission  and  Diffuse  Reflection,  F.  Jentzsch.  (Ann.  d.  Physik,  89. 6. 
pp.  997-1041,  Dec.  6, 1912.  Extract  from  the  Giessener  Habilitationsschrift.) 
— A  general  discussion  and  mathematical  treatment.  Does  not  admit  of  brief 
abstract.  A.  W. 

406.  Lummer  Interference  Plate.  F.  Kol46ek.  (Ann.  d.  Physik,  89.  6. 
pp.  1481-1490,  Dec.  28,  1912.>— A  detailed  mathematical  theory  of  the 
phenomena  presented  when  working  with  a  Lummer- Gehr eke  interference 
spectroscope.  E.  H.  B. 

406.  Polarisation  of  Light  due  to  passage  through  a  Slit,  P.  Zeeman. 
(Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  16.  pp.  699-601,  Nov.  28, 1912.) 
— In  a  previous  communication  the  author  drew  attention  to  the  fact  that  by 
the  polarising  action  of  the  grating  the  ratio  of  the  observed  intensities  of  the 
components  of  a  triplet  differs  considerably  from  the  ratio  present  in  the  light 
as  it  is  emitted  by  the  source  [Ibid.  Oct.  26, 1907].  Besides  the  action  of  the 
grating  the  polarising  action  of  the  slit  affects  the  intensity  ratio.  Experi- 
ments are  described  which  show  that  the  vibrations  perpendicular  to  a  very 
narrow  slit  hardly  traverse  the  slit ;  the  ratio  of  intensities  of  the  components 
of  a  triplet  under  ob3ervation  gradually  changes  as  the  slit  is  narrowed. 
Hence  errors  may  be  introduced  in  observations.  When  the  resolution  of 
lines  originally  diffuse  toward  one  side  of  the  spectrum  is  investigated, 
apparent  shifts  and  diss3rmmetrical  separations  may  result.  A  quartz  plate 
introduced  before  the  slit  of  the  spectroscope  and  giving  a  rotation  of  the 
plane  of  polarisation  of  46°,  eliminates  at  the  same  time  both  errors  due  to 
the  polarising  action  of  the  grating  and  those  caused  by  narrowness  of  the 
sUt.  A.  W. 

407.  Experiment  on  Polarised  Light.  F.  P.  Liesegang.  (Phys.  Zeitschr. 
18.  pp.  1066-1066,  Nov.  1, 1912.  Paper  read  before  the  84.  Naturforscher- 
versamml.,  Munster,  Sept.,  1912.) — Describes  with  six  figures  the  rotation  of 
the  plane  of  polarisation  and  its  detection  after  repeated  reflection  at  mirrors 
or  piles  of  plates.  E.  H.  B. 

408.  Iron  Spectrum  for  Wave-length  References,  L.  Glaser.  (Zeitschr. 
wiss.  Phot.  11.  pp.  876-880,  Dec,  191SI) — By  an  agreement  among  the 
members  of  the  International  Union  for  Co-operation  in  Solar  Research  tlie 
spectrum  of  iron  was  chosen  as  furnishing  a  series  of  International  standards 
of  wave-length,  to  be  used  as  a  scale  for  future  spectrum  references  ;  some  of 
the  gaps  in  the  iron  spectrum  were  to  be  filled  up  by  nickel  lines.  The 
author  describes  his  work  in  photographing  the  spectrum  of  samples  of 
nickel-steel  oi  different  composition,  with  references  to  plates  of  the  spectra 
obtained.  C.  P.  B 

409.  Ultra-violet  Magnetic  Rotation  in  Gases.  J.  F.  Sirks.  (Konink. 
Akad.  Wetensch.  Amsterdam,  Proc.  16.  pp.  778-788,  Dec.  80,  1912.)— A 
modification  of  the  apparatus  previously  used  by  Siertsema  for  investigating 
magnetic  rotation  in  gases  was  made,  so  that  Landau's  half -shadow  method 
ol  investigation  could  be  employed.  Also  quartz  was  substituted  for  glass  so 
that  measurements  could  be  made  with  ultra-violet  light.     The  gases  dealt 
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with  were  oxygen,  hydrogen,  and  COj.  Taking  the  rotatory  constant  for  the 
mercury  line  X5780  to  be  unity,  and  combining  the  author's  results  with  those 
previously  obtained  by  Siertsema,  the  following  table  is  obtained  for  the 
relative  rotations  for  lines  of  various  wave-lengths. 


RK5780 

X. 

Oxygen. 

COa. 

Hydrogen. 

6780 

100 

100 

100 

5460 

108 

1-12(5) 

1-12(5) 

4860 

1-26(5) 

1-48(6) 

1-44 

4860 

1-50 

1-80(5) 

1-81  (5) 

4045 

1-65(5) 

210 

2-16 

8665 

1-96(5) 

2-67 

2-64 

8180 

2-69(5) 

8-76 

8-90 

2806 

8-86(5) 
8'76(5) 

4-77(6) 

514 

2665 

6-49 

5-97(5) 

2636 

— 

6-19(5) 

6-67 

2480 

— 

— 

7-09 

2400 

— 

— 

7-76 

2880 

"~" 

~ 

7-94 

The  oxygen  curve  deviates  considerably  from  those  for  the  other  gases.  On 
the  assumption  that  ultra-violet  refraction  in  hydrogen  satisfies  a  formula  of 
the  type  »»  =  A+  B/(X*  — XJ),  in  which  X^,  the  wave-length  of  the  ultra- 
violet free  vibration  is  taken  to  be  0"087  fi,  the  following  values  have  been 
calculated  for  elm  : — 


\  in  fifi    689 

^r/mxlO-^..  1-77 


406    818    266    248    288 
1-78    1-81   1-86(6)   1-86    1-87(5) 

The  increase  here  found  for  elm  does  not  accord  with  the  assumption  of 
a  single  ultra-violet  free  vibration.  A.  W. 


410.  Wave-lengths  of  Neon,  I.  Q.  Priest.  (Bureau  of  Standards,  Bull.  8. 
pp.  689-644,  Nov.  1, 1912.) — The  10  wave-lengths  of  neon  given  in  this  paper 
have  been  determined  by  the  method  of  reflection  fringes  previously 
described  [see  Abstract  No.  884  (1911)].  The  lamps  used  were  of  the  high- 
voltage  "vacuum  tube"  type  and  were  operated  on  a  transformer  circuit.  The 
probable  errors  given  are  all  less  than  1  part  in  10'.  The  reference  standard 
is  'the  wave-length  of  Cd  red,  taken  as  64884696  I. A.  units.  The  value 
6862-4862  I.A.  units  for  the  bright  yellow  neon  line  is  derived  from  the 
author's  previous  determination  relative  to  Cd  red  by  reducing  to  the  present 
definition  of  the  I. A.  unit.  Errors  of  method  and  accuracy  of  results  are 
discussed.  The  values  found  for  the  neon  lines  are  as  follows  :  6862*4862, 
6881-8968,  6944-8844,  60748888,  60961608,  6148 0600,  6266*4948,  68047929, 
6882-9882,  6402-2392.  A.  W. 

411.  Ultra-violet  Band  of  Water  Vapour  (X  =  8064).  L.  Grebe  and  O. 
Holtz.  (Ann.  d.  Physik,  89.  6.  pp.  1248-1260,  Dec.  28,  1912.)— Discusses  the 
origin  and  structure  of  the  ultra-violet  water-vapour  band  extending  from 
X  =  8068-647  to  X==8291-687.  A  table  is  given  of  the  wave-lengths  in  inter- 
national units  of  the  lines  of  the  band,  and  some  of  these  are  arranged  in  a 
series  which  approximately  satisfies  Deslandres'  law.  A.  W. 
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412.  Spectroscopic  Investigation  of  Ionium,  F.  Exner  and  E.  Haschek. 
(Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  1076-1077,  June,  1912.)—From  about 
10,000  kg.  of  pitchblende  residues  about  180  gm.  of  material  had  been 
separated  by  A.  v.  Welsbach.  Chemically  it  was  principally  thorium  oxide, 
with  a  small  proportion  of  the  rare  earths  Y,  Sc,  and  Ce.  Meyer  and  v. 
Schweidler  had  investigated  the  radio-active  properties  of  the  material,  and 
found  an  a-radiation  of  approximately  10,000  times  that  of  pure  Th.  Assuming 
the  transformation  period  of  ionium  to  be  only  equal  to  that  of  Ra,  the 
activity  found  would  correspond  to  an  ionium-content  in  the  material  of 
2*5  per  1000.  But  from  the  results  obtained  by  various  workers  it  would 
appear  that  the  transformation  period  of  ionium  is  about  50  times  that  of  Ra, 
which  value  would  give  an  ionium-content  of  at  any  rate  10  %.  If  this  were 
the  case  it  would  be  natural  to  expect,  if  ionium  is  of  an  elementary  nature,  a 
characteristic  ionium  spectrum  to  be  given.  The  authors'  investigation  of  the 
arc  spectrum  of  the  material,  using  a  large  Rowland  grating,  showed,  how- 
ever, not  a  single  line  which  did  not  belong  to  known  elements  of  the  group 
of  rare  earths.  Besides  the  complete  Th  spectrum,  the  spectra  6f  Ce  and  Sc 
were  prominent,  that  of  Y  being  also  fairly  strong.  Traces  of  aldebaranium, 
cassiopeium,  thulium,  neoholmium,  and  europium  were  also  found.  It  seems 
probable  that  the  ionium-content  of  the  material  was  in  error,  but  it  seems 
unlikely  that  the  estimate  of  the  transformation  period  is  so  much  in  error  as 
would  be  required  to  explain  the  results  obtained.  The  authors  have  also 
investigated  a  strongly  active  preparation  of  mesothorium  and  metaUic 
radiolead,  without  finding  any  hitherto  unknown  lines.  In  radiolead  a  con- 
siderable thallium-content  was  found.  A.  W. 

413.  Investigation  of  Spectrum  of  Ionium,  A.  S.  Russell  and  R.  Rossi. 
(Roy.  Soc,  Proc.  Scr.  A.  87.  pp.  478-484,  Dec.  13,  1912.)— The  arc  spectrum 
of  a  highly  active  preparation  of  ionium  containing  thorium  has  been  investi- 
gated. No  new  lines  due  to  ionium  have  been  obtained.  From  this  result  it 
has  been  deduced  that  the  period  of  ionium  cannot  exceed  12,000  years.  This 
result,  taken  in  conjunction  with  Soddy's  results  on  the  period  of  ionium, 
points  to  the  existence  of  at  least  one  new  comparatively  long-lived  body 
between  uranium  and  ionium  in  the  disintegration  series.  [See  Abstract  No. 
958  (1911)  and  preceding  Abstract.]  A.  W. 

414.  Absorption  Spectrum  of  Tellurium  Vapour,  E.J.  Evans.  (Astrophys. 
Journ.  86.  pp.  228-238,  Oct.,  1912.)— A  continuation  of  previous  work  by  the 
author  and  Antonoff  [Abstract  No.  48  (1912)]  on  the  absorption  spectrum  of 
Te-vapour.  The  experimental  arrangement  was  similar  to  that  previously 
used.  It  was  found  that  the  bands  in  the  absorption  spectrum  of  Te  extend 
from  X8900  to  about  X6000.  In  addition  to  a  band  spectrum  the  vapour  gives 
a  general  selective  absorption.  The  absorption  spectrum  of  Te  is  similar  to 
that  of  Se,  but  compared  with  the  spectrum  of  the  latter  it  is  displaced 
toward  the  red.  For  small  pressures  absorption  bands  are  first  photographed 
in  the  extreme  violet  (X3900),  and  as  the  pressure  increases,  absorption  bands 
are  also  photographed  in  regions  of  greater  wave-length.  At  pressures 
sufficient  to  show  the  presence  of  bands  in  the  region  X5300-X6000,  there  is 
complete  absorption  in  the  violet  and  blue.  When  the  pressure  of  the  vapour 
is  low,  the  absorption  bands  in  the  region  X8900-X4500  diminish  in  intensity 
with  increase  of  temperature  until  they  almost  disappear  at  1200°  C.  This 
result  may  be  cj^plained  on  the  hypothesis  that  the  absorption  bands  are  due 
to  complex  iroleculcs,  which  are  present  in  Te-vapour  at  low  temperatures. 
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These  molecules  are  .completely  dissociated  at  high  temperatures,  and  hencd 
the  absorption  bands  are  not  visible.  The  absorption  spectra  of  a  constant 
mass  (O-OOa  gm.)  of  Te-vapour  at  1000°  and  1860°  C.  do  not  show  any  differ- 
ence. Both  spectra  show  the  presence  of  bands  between  X5800  and  X6000, 
and  a  continuous  absorption  from  X5800  to  X8500.  The  intensities  of  the 
bands  are  not  affected  by  a  change  of  temperature  from  1000°  to  1860°  C. 
From  the  experimental  results  it  is  impossible  to  determine  whether  these 
bands  are  due  to  diatomic  molecules  or  more  complex  ones.  A.  W. 

416.  Absorption  Spectra  of  some  Uranyl  Salts.  A.  Mazzucchelli  and 
O.  G.d*Alceo.  (Accad.  Lincei,  Atti,  21.  pp.  860-854,  Dec.  16, 1912.)— Repro- 
ductions are  given  of  the  absorption  spectra  of  sodium  uranyl  oxalate  with 
and  without  the  addition  of  pyridine  or  hexamethylene-tetramine,  and  of 
sodium  uranyl  tartrate  alone  and  in  presence  of  pyridine,  showing  that  the 
addition  of  the  amine  slightly  alters  the  spectra  of  the  uranyl  salts,  thus  indi- 
cating chemical  reaction  between  them.  W.  JI.  Si. 

416.  Band  Spectra  of  Aluminium,  Cadmium^  Zinc,  £.  £.  Howson. 
(Astrophys.  Journ.  86.  pp.  286-292,  Nov.,  1912.) — Band  spectra  were  produced 
by  the  method  described  by  Barnes  [Abstract  No.  1681  (1911)] ,  and  photo- 
graphed with  a  Rowland  concave  grating  of  14  ft.  radius  of  curvature,  using 
a  comparison  spectrum  of  iron.  Tables  are  given  of  the  component  lines  of 
the  bands  found,  with  suggested  arrangement  into  series  represented  by  the 
formula  published  by  Fowler  for  magnesium,  Xm  =  a  +  6m  -f-  cw*. 

C.  P.  B. 

417.  spectra  of  Low-potential  Discharges  in  Air  and  Hydrogen^  Q.  S. 
Fulcher.  (Fhys.  Zeitschr.  18.  pp.  1187-1142,  Dec.  1,  1912.)— The  author 
has  previously  investigated  the  light  emitted  by  nitrogen,  hydrogen,  and 
oxygen  molecules  when  bombarded  by  kathode  rays  with  velocities  corre- 
sponding to  p.d.'s  of  from  600  to  6000  volts  [see  Abstract  No.  872  (1912)]. 
The  present  paper  describes  a  continuation  of  the  work  for  low  potentials. 
A  Wehnelt  kathode  was  used  in  a  special  apparatus,  and  the  anode  was  per- 
forated so  that  by  applying  a  £eld  a  bundle  of  kathode  rays  of  determinate 
velocity  could  be  sent  through  the  small  hole  into  the  chamber  behind  the 
anode,  which  was  supplied  with  the  gas  under  investigation.  With  the 
electrodes  about  6  mm.  apart  and  a  sufiiciently  hot  kathode,  the  minimum 
p.d.'s  required  were  found  to  be  :  For  hydrogen,  20  volts ;  for  air,  27  volts  ; 
for  oxygen,  46  volts ;  the  pressure  of  the  gas  in  the  apparatus  being  of  the 
order  of  01  mm.  of  Hg.  Tables  are  given  of  the  principal  band  lines  of 
hydrogen  and  of  the  intensity  ratio  of  the  lines  in  the  hydrogen  spectrum  for 
high  and  low  discharge  potentials  ;  photographs  of  the  spectra  of  air  and  of 
hydrogen  for  different  low  potentials  are  also  reproduced.  The  variations  of 
the  spectrum  were  similar  in  air  and  hydrogen,  and  it  is  concluded  that  the 
variations  are  due  to  the  variations  in  the  energy  of  the  kalhode  rays ;  that  the 
light  is  the  result  of  the  ionisation  by  the  rays ;  and  that  the  slow  kathode 
rays  ionising  nitrogen  give  rise  to  both  the  positive  and  negative  band 
spectra,  whose  intensity  ratio  depends  on  the  energy  of  the  ionising  rays.  It 
was  also  found  that  the  light  going  from  the  space  between  the  electrodes  into 
the  discharge  chamber  showed  similar  variations  to  those  of  the  spectrum 
produced  by  the  kathode  rays,  so  that  the  light  in  the  discharge  chamber  for 
these  low  potentials  is  principally  due  to  ionisation  by  the  kathode  ra)rs. 
The  slowest  rays  (80  volts)   give  rise   only  to  the  positive  nitrogen  band 
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spectrum,  but  the  relative  intensity  of  the  negative  bands  increases  very 
rapidly  with  the  energy  of  the  exciting  beam,  so  that  for  60  volts  it  is  the 
stronger,  and  for  higher  potentials  it  greatly  exceeds  the  positive  band 
spectrum  in  intensity.  In  oxygen  the  spectrum  for  a  discharge  potential  of 
75  volts  consists  principally  of  the  negative  bands  in  the  red  and  yellow,  but 
the  spark  and  series  lines  are  also  present.  Reducing  the  potential  to  45  volts 
caused  the  negative  band  to  disappear.  A.  W. 

418.  Band  Spectrum  of  Mercury,  E.  Liese.  (Zeitschr.  wiss.  Phot.  11. 
pp.  349-374,  Dec,  1912.) — Using  a  quartz  mercury  lamp  of  the  Heraeus  type 
and  the  current  from  a  transformer,  which  could  give  }  amp.  at  2000  volts, 
the  band  spectrum  of  mercury  was  obtained  and  photographed.  The  wave- 
lengths of  the  lines  were  determined  by  comparison  with  normal  iron  lines 
and  are  tabulated.  Tlie  lines  are  arranged  in  a  number  of  series,  which 
approximately  follow  Deslandres'  laws.  A.  W. 

419.  Zeeman-effect.  F.  Paschen  and  E.  Back.  (Ann.  d.  Physik,  39.  5. 
pp.  897-932,  Dec.  5,  1912.) — This  paper  deals  with  the  following  theory  put 
forward  to  explain  the  deviation  of  some  series  lines  from  Preston's  law  : 
The  vibrations  corresponding  to  simple  lines,  whose  magnetic  separations 
are  all  normal,  are  stable  ;  those  causing  doublets  or-triplets,  etc.,  are  unstable 
and  forced.  The  smaller  the  difference  in  frequency  the  greater  the 
instability.  The  cause  of  the  emission  of  the  particular  arrangement  of  lines 
is  at  the  same  time  the  cause  of  their  abnormal  magnetic  separation.  A  strong 
magnetic  field  may,  in  the  case  of  close  lines,  upset  the  equilibrium  and 
change  the  type  in  a  single  line  with  the  resulting  normal  separation,  which 
has  been  observed  by  the  author  in  the  case  of  the  oxygen  triplet  3947*488, 
3947*626,  3947*731,  and  in  the  spectra  of  other  elements.  Thus  the  normal 
triplet  may  come  from  a  single  line  or  a  very  close  doublet  or  triplet,  and 
appear  where  a  complex  magnetic  type  would  be  expected.  The  atomic 
internal  forces  work  against  the  formation  of  groups  of  lines,  so  instead  of  a 
close  doublet  or  triplet  member  of  a  series  we  may  find  a  single  line,  e,g,  the 
lithium  lines  perhaps.  J.  M. 

420.  Zeeman-effect  of  Hydrogen  Lines.     F.  Croze.    (Comptes  Rendus, 

155.  pp.  1607-1610,  Dec.  30, 1912.)— According  to  F.  Paschen  and  E.  Back 
[see  preceding  Abstract]  Ha,  H^g,  and  H-y  do  not  give  normal  triplets,  and  the 
polarisation  of  the  middle  component  in  each  case  is  incomplete.  The 
author  finds,  on  repeating  his  experiments  [see  Abstract  No.  1367  (1912)], 
the  same  result  as  before,  i.e.  normal  triplets  for  all  three  lines,  and  in 
addition  f or  H  .  J.  M. 

421.  Magnetic  Spectrum  of  Bromine.    Q.   Ribaud.     (Comptes  Rendus, 

156.  pp.  900-903,  Nov.  4,  1912.)— The  author  has  obtained  the  following 
results : — The  Zeeman -effect,  if  it  exists,  is  under  ^  A.  in  a  field  of 
24,000  gauss.  All  the  absorption  lines  of  bromine  show  rotatory  magnetic 
polarisation  when  the  vapour  is  under  suitable  pressure,  but  the 
spectrum  changes  completely  with  change  of  pressure.  To  study  the 
phenomenon  in  a  monochromatic  light,  a  much  finer  line  than  the  green  line 
from  the  mercury  arc  would  be  required,  as  within  this  width  many  absorp- 
tion lines  of  bromine  are  contained.  The  transversal  effect  observed  by 
Cotton  for  nitrous  vapours  is  absent,  at  all  events  in  a  field  of  28,000  gauss. 

J.  M. 
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422.  D'Lines  Emitted  by  Sodium  Salts.  K.  Iwanow.  (Phys.  Zeitschr. 
18.  pp.  1112-1118,  Nov.  16,  1912.)— The  author  has  obtained,  by  the  photo- 
graphic-photometric method,  the  intensity  curves  for  the  emission  lines  D| 
and  D,  obtained  from  Nal,  NaBr,  NaCl,  NaCOj,  and  NaNOj.  He  finds  that  the 
more  stable  compounds  emit  less  light,  but  that  as  the  temperature  of  the  flame 
increases,  the  differences  in  the  curves  decrease.  Making  the  flame  more 
homogeneous,  by  substituting  a  Meker  for  a  Bunsen  burner  does  not  ap- 
preciably affect  the  dip  in  the  centre  of  the  curves  corresponding  to  the 
reversal  of  the  lines.  The  conclusions  drawn  are :  (1)  That  temperature  is 
the  chief  factor  determining  the  emission  of  the  D  lines ;  (2)  that  the  lines 
are  emitted  chiefly  by  neutral  atoms,  not  by  ions  (from  the  fact  that  the  lines 
are  much  the  same  from  different  salts,  although  the  electrical  conductivity 
varies) ;  (8)  that  the  inhomogeneity  as  regards  emission  and  absorption  at 
the  outer  edge  of  the  flame  accounts  for  the  reversal  of  the  lines.  J.  M. 

423.  Zeeman-effect.  R.  Fortrat.  (Comptes  Rendus,  165.  pp.  1287-1289, 
Dec.  9,  1912.) — ^The  author  has  measured  the  magnetic  separation  of  the  blue 
and  of  the  ultra-violet  zinc  lines,  which  belong  to  the  same  series — 

4680,  4722,  4810  give  A/X»H  =  1-8712  X  10"* ; 
8086,  8018  give  ^X/X»H  =  1872  X  10"*, 

furnishing  a  verification  of  Preston's  law.  J.  M. 

424.  Structure  of  Mercury  Lines.  H.  Nagaoka  and  T.  Takamine. 
(Phys.  Soc.,  Proc.  26.  pp.  1-29  ;  Discussion,  pp.  29-80,  Dec,  1912.)— Describes 
an  elaborate  investigation  of  the  structure  of  different  mercury  lines,  using 
an  echelon  spectroscope  crossed  by  a  Lummer-Gehrcke  plate.  The  authors 
find  that  the  6790  line  consists  of  8,  the  6769  line  of  4,  the  6461  of  9,  the  4869 
of  11,  the  4078  of  6,  and  the  4047  of  7  components,  whose  positions  in  general 
agree  with  those  found  by  recent  observers.  A  simple  relation  is  indicated 
between  the  distances  of  the  components  from  the  principal  line  in  each  case, 
and  a  further  relation  between  the  quotient  of  each  of  these  distances  by  the 
wave-length  of  the  principal  line  is  given,  which  holds  for  all  the  lines.  The 
relative  intensities  of  the  component  lines  were  determined  by  interposing  an 
echelon  photograph  between  a  constant  source  of  light  and  a  linear  thermo- 
pile, and  noting  the  changes  in  the  deflection  of  a  galvanometer  in  series 
with  the  pile  as  the  plate  was  moved  across  the  face  of  the  pile.  In  every 
case  there  appears  to  be  a  simple  relation  between  the  position  and  intensity 
of  each  component  line.  In  the  discussion  C.  H.  Lees  and  Stansfield 
pointed  out  that  ambiguity  as  to  the  order  of  echelon  spectrum  lines  could 
easily  be  avoided  by  employing  a  prism  to  increase  or  decrease  slightly  the 
echelon  dispersion.  The  latter  also,  among  other  things,  called  attention  to 
the  Fabry  and  Perot  bands  superposed  on  the  ordinary  spectrum  due  to  the 
light  reflected  backwards  and  forwards  between  the  plates.  [See  also 
Abstracts  Nos.  1896  (1906)  and  494  (1912).]  A.  W. 

426.  A  New  Measurement  of  the  Optical  Parameters  of  the  Sodium  Line  D|. 
K.  Iwanow.  (Phys.  Zeitschr.  18.  pp.  1119-1128,  Nov.  16, 1912.)— Q',  which 
is  proportional  to  the  number  of  dispersion-electrons  per  unit  volume,  is 
measured  by  the  magnetic  rotation*  of  the  plane  of  polarisation  outside  the 
Zeeman  doublets,  i/,  the  damping  constant  of  the  electron  motion,  is  de- 
termined from  the  intensity  curve  (obtained  by  the  photographic-photometric 
method)  for  one  component  of  the  Zeeman  doublets  of  the  absorption  line  Di. 
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According  to  H.  A.  Lorentz  i/  oc  vapoar  density  x  v^  (absolute  temperature). 
The  author  finds  that  i/oc  ^(vapour  density)  approx.,  and  concludes  if  the 
damping  is  only  a  force  of  the  nature  of  friction,  then  all  the  sodium  atoms 
do  not  take  part  in  absorption  and  emission.  The  fraction  active,  he  finds, 
decreases  as  more  sodium  salt  is  added  to  the  flame.  The  max.  absorption 
coefficient  =  2-4  x  10-*.  J.  M. 

426.  Zeeman-effect,  G.  J.  Ellas.  (Archives  Musee  Teyler,  1.  Ser.  8. 
pp.  25-28,  1912.)— The  author  has  made  a  study  of  the  variation  in  the  polari- 
sation and  intensity  of  the  components  of  the  emission  lines  chromium 
520*620  and  copper  510*575,  when  the  angle  between  the  magnetic  field  and 
the  direction  of  the  light  is  varied.  }.  M. 

427.  Convergence  Frequency  in  Spectral  Series.  F.  Sanford.  (Astrophys. 
Journ.  86.  pp.  255-262,  Oct,  1912.)— The  object  of  this  paper  is  to  show  some 
relations  between  the  convergence  frequencies  (A,  in  Kayser  and  Runge's 
formula)  in  the  spectral  series  of  certain  atoms  and  some  of  their  other 
physical  properties.  A.  W. 

428.  Influence  of  Temperature  on  the  Phosphorescence  of  Alkaline-earth 
Sulphides.  H.  E.  Ives  and  M.  Luckiesh.  (Astrophys.  Journ.  86.  pp.  880- 
848,  Nov.,  1912.) — Experiments  with  the  sulphides  of  Zn,  BaBiK  (Balmain's 
paint),  and  SrZnFl  show  that  the  decay  of  phosphorescence  in  these  substances 
is  represented  by  Becquerel's  formula  I-^  =  a  +  bt,  where  jr  is  a  function  of 
the  temperature,  independent  of  the  quantitative  composition  of  the  phosphore, 
and  a  and  b  are  functions  of  the  composition  and  heat-treatment  of  the 
sulphide.  The  flashing-up  under  the  influence  of  infra-red  vibrations  is 
greatest  at  low  temperatures,  rapidly  declining  with  rise  of  temperature. 
For  ZnS  the  effects  of  infra-red  rays  and  heat  during  excitation  and  the  early 
stages  of  decay  are  opposite,  that  of  the  infra-red  rays  being  upon  the 
permanent  process  only.  It  is  suggested  that  the  phenomena  may  be  ex- 
plained by  taking  into  account  the  complex  character  of  the  phosphores,  and 
ascribing  to  each  component  its  own  temperature-scale,  the  early  part  of  the 
decay  being  given  chiefly  by  the  high-temperature  components,  the  later  part 
by  the  low.    [See  also  Abstract  No.  161  (1912).]  W.  H.  Si. 

429.  Excitation  of  Phosphorescent  Alkaline  Earths  by  Canal  Rays,  H. 
Baerwald.  (Ann.  d.  Physik,  89.  4.  pp.  849-886,  Nov.  12, 1912.)— The  effects 
obtained  by  previous  observers  are  dealt  with  at  some  length.  A  complete 
account  of  the  present  experimental  arrangements  and  methods  of  makmg 
observations  is  also  given.  As  a  result  it  is  found  that  in  the  excitation  of  the 
phosphorescent  alkaline  earths  by  canal  rays  the  charged  particles  play  a 
much  more  important  part  than  the  uncharged.  The  nature  of  the  charge, 
however,  does  not  appear  to  make  any  difference,  the  action  with  positive  or 
negative  being  of  relatively  the  same  degree.  A  distinction  is  also  obtained 
between  the  excitation  of  phosphorescence  and  the  chemical  action  of  the 
canal  rays  on  the  light-sensitive  layer,  by  which  only  the  number  of  particles 
and  not  their  charged  condition  comes  in  question.  The  emission  of 
phosphorescence  appears  to  be  essentially  an  electrical  phenomenon. 

A.  E.  G. 

430.  Intensity  of  a-Radiation  from  Uranium,  S.  Meyer  and  F.  Paneth. 
(Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  1408-1412,  July,  1912.    Communication 
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^rom  the  Inst.  £.  Radiumforschung.) — The  authors  have  made  lonisatioti 
measurements  with  thin  films  of  UiOs  and  Ra  with  the  object  of  determining 
the  relative  ionisation  produced  by  the  Ur  and  Ra  in  the  mineral.  The 
results  obtained  for  the  ratio  (ionisation  Ur)/(ionisation  Ra)  is  100/57*8  under 
conditions  in  which  all  the  a-radiation  to  one  side  is  utilised.  This  value 
agrees  with  McCoy's  value  [Abstract  No.  421  (1907)]  but  not  with  Boltwood's 
which  is  100/46  [Abstract  No.  154  (1909)].  The  theoretical  value  deduced 
from  the  ranges  of  UrI,  UrII,  and  Ra  is  calculated  to  be  100/58,  and  the 
agreement  with  the  observed  value  precludes  the  possibility  of  the  presence  of 
a  third  a-radiating  substance  in  ordinary  uranium,  and  also  affords  additional 
proof  that  UrY  is  only  a  side  product.  E.  M. 

431.  y-Rays  ExciUd  by  the  ji-Rays  of  Radium,  J.  Chadwick.  (Phil. 
Mag.  24.  pp.  594-600,  Oct.,  1912.)— It  has  been  shown  by  Gray  [Abstract 
No.  1709  (1912)]  that  when  the  /3-rays  of  RaE  impuige  on  any  material  they 
excite  y-rays.  In  the  present  paper  this  result  has  been  extended  to  the 
^-rays  from  RaEm  in  equilibrium.  A  quantity  of  RaEm  contained  in  a  thin 
glass  tube  was  placed  in  a  strong  converging  magnetic  field  produced  by 
using  suitably  shaped  pole-pieces  of  an  electromagnet.  The  j8-rays  were  thus 
concentrated  on  a  metal  sheet  and  any  excited  7-radiation  could  be  measured 
in  an  ionisation  chamber  where  the  leak  was  balanced  on  a  principle  similar 
to  that  of  Rutherford  and  Chadwick  [Abstract  No.  1201  (1912)].  In  the 
experiments  the  primary  yrays  were  cut  down  to  less  than  5  %  by  a 
slab  of  lead.  Excited  y-rays  were  found  for  all  the  materials  examined,  the 
relative  amounts  varying  from  75  for  a  thick  sheet  of  Al  to  100  for  uranium. 
The  amount  was,  however,  only  08  %  of  the  primary  7-radiation  from  the 
source  even  after  correcting  for  the  fact  that  only  a  fraction  of  the  3-par- 
ticles  fall  on  the  radiator.  Measurements  of  the  absorption  coefficient  of  the 
excited  y-radiation  showed  it  to  be  more  penetrating  with  increase  of  atomic 
weight  of  radiator,  although  even  for  lead  its  absorption  coefficient  was  about 
three  times  that  for  the  primary  y-radiation  of  the  source.  If  it  be  supposed 
that  the  y-rays  from  radio-active  matter  are  produced  by  the  /i-rays,  the 
experiments  bring  out  clearly  the  high  efficiency  of  the  transformation  of 
/3-rays  into  y-rays  during  the  disintegration  of  the  atom  of  RaC,  compared 
with  the  efficiency  of  the  conversion  of  /3-rays  into  y-rays  when  the  former 
fall  on  matter  of  high  atomic  weight.  As  Gray  has  shown,  the  exact  converse 
holds  for  the  product  RaE.  E.  M. 

432.  Ranges  of  a-Pariicles  from  Thorium  and  Actinium  Products.  H. 
Geiger  and  J.  M.  Nuttall.  (Phil.  Mag.  24.  pp.  647-654,  Oct.,  1912.)— In 
the  present  investigation  the  authors  have  continued  their  work  on  the  deter- 
mination of  the  ranges  of  the  a-particles  from  different  radio-active  products 
[Abstracts  Nos.  168,  861  (1912)] .  For  the  Th  and  Ac  families  the  estimations 
are  difficult  owing  to  the  short  periods  of  some  of  the  products  and  the  con- 
sequent impossibility  of  separating  them.  Thus  AcEm  and  AcA  are  always 
associated  with  AcX.  In  the  method  employed  two  bell-jars  are  placed 
opposite  e^ch  other  and  separated  by  a  large  sheet  of  thin  and  uniform  mica. 
The  source  is  placed  at  the  bottom  of  the  lower  bell-jar  with  a  grid  of  cylin- 
drical tubes  to  canalise  the  a-particles.  The  two  bell-jars  are  air-tight,  the 
lower  one  containing  air  at  adjustable  pressure,  and  the  upper  one  containing 
hydrogen.  By  altering  the  pressure  in  the  lower  bell- jar  a  Bragg  ionisation 
curve  is  obtained  by  measurements  in  a  shallow  ionisation  chamber  in  the 
upper  bell-jar.    In  the  case  of  the  Th-products  a  very  active  thin  layer  of 
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ThX  was  used  as  a  source,  a  piece  of  mica  being  placed  directly  over  it  to 
prevent  the  escape  of  ThEm.  Thus  the  ionisation  curve  obtained  is  the 
resultant  of  the  effect  of  the  a-particles  from  ThX,  Em,  A,  Ci,  and  Cj.  By 
separate  observation  of  the  ionisation  curve  for  the  active  deposit  alone, 
(Ci  +  d),  the  curve  is  analysed  and  the  ranges  are  deduced.  The  following 
table  gives  the  collected  values  together  with  others.  Column  4  gives  the 
initial  velocities  calculated  from  the  formula  v*  =  aR,  where  R  denotes  the 
range  and  a  is  a  constant.  The  results  verify  the  linear  relation  between  the 
logarithms  of  the  transformation  constants  and  the  logarithms  of  the  ranges 
of  a-particles  from  products  of  the  same  radio-active  family. 

Ranges  of  a-PARTiCLEs. 


Substance. 

Ranges  at 
OPC.            j           15°  C. 

IniUal  Velocity. 

Uranium  1 ,. 

Uranium  2 

2-37  cm. 

275 

2-85 

818 

8-94 

4-50 

6-57 

8-58 

2-58 
8-67 
408 
474 
5-40 
455 
816 

4-86 
417 
5*40 
616 
612 

2-50  cm. 

2-90 

300 

8-80 

416 

4-75 

6-94 

8-77 

2-72 
8-87 
4-80 
500 
5-70 
4-80 
8-60 

4-60 
4-40 
5-70 
6-50 
5-40 

1-47  io«:^; 

1-54 

Ionium 

1*50 

Radium 

161 

Ra  Emanation 

1*74 

Radium  A 

1*82 

Radium  C ♦ 

206 

Radium  F 

1*68 

Thorium    

1-51 

Radiothorium 

1*70 

Thorium  X   

1-75 

Th  Emanation 

1-85 

Thorium  A    

1*93 

Thorium  Ci   

182 

Thorium  C*  

2-21 

Radioactinium 

Actinium  X  

1-80 
177 

Act  Emanation......... 

1*98 

Actinium  A  ............ 

202 

Actinium  C 

189 

E.  M. 


,  433.  Origin  of  /3-  and  y-Raysfrom  Radio-active  Substances,  E.  Ruther- 
ford. (Phil.  Mag.  24.  pp.  458-462.  Oct.,  and  pp.  898-894,  Dec,  1912.  Le 
Radium,  9.  pp.  887-841,  Oct.,  1912.)— The  experiments  of  v.  Baeyer, 
Hahn,  and  Meitner,  and  later  by  Danysz  [Abstracts  Nos.  1849  (1911),  1194 
(1912)]  have  shown  that  for  many  /3-radiating  products  the  /3-rays  are  not 
altogether  homogeneous  but  consist  of  a  number  of  homogeneous  groups 
of  rays  each  of  which  is  characterised  by  a  characteristic  velocity.  This 
complexity  appears  to  be  best  shown  by  products  which  also  emit  pene- 
trating y-rays.  Using  as  a  /3-ray  source  a  thin- walled  glass  tube  containing 
a  large  quantity  of  Ra£m,  Danysz  found  that  RaB  and  RaC  together  emit 
nearly  80  groups  of  homogeneous  rays.  Notwithstanding  this  great  com- 
plexity the  experiments  of  Moseley  have  shown  that  the  actual  number  of 
/Srparticies  emitted  is  at>out  that  to  be  expected  if  both  RaB  and  J^aC  emit 
only  one  /3-particle  per  disii^tegrating  atom.  In  order  to  account  for  these 
results  the  author  considers  the  hypothesis  that  the  disintegration  of  each 
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atom  o^  the  same  substance  takes  place  in  exactly  the  same  way  with  the 
emission  of  the  same  amount  of  energy,  but  that  the  energy  of  the  /3-particle 
may  be  decreased  by  definite  but  different  amounts  due  to  the  transforma- 
tions of  its  energy  in  its  passage  through  the  atomic  system  in  which  it 
originates.  The  energy  subtracted  from  the  escaping  /3-particle  in  this  way 
is  further  supposed  to  be  transformed  into  the  y-rays.  Evidence  in  support 
of  this  hypothesis  is  obtained  from  a  consideration  of  Barkla's  results  on 
characteristic  X-radiations,  for  the  y-rays  of  RaC  have  a  coefl&cient  of  absorp- 
tion in  Al,  in  good  agreement  with  that  calculated  for  an  atomic  weight  214  by 
an  extrapolation  from  the  results  for  the  elements  examined,  i.e,  from  Ca  to  Ce. 
An  examination  of  the  energies  of  the  /3-rays  corresponding  to  the  definite 
groups  of  velocity  for  RaB  and  RaC  shows  most  of  them  to  be  expressible  by 
the  formula  pEi  +  qEs,  where />  has  integral  values  between  0  and  9 ;  q  integral 
values  from  0  to  2 ;  Ei  =  112  x  W*e  ergs  and  E,  =  0-866  x  W^e  ergs.  The 
remainder,  which  presumably  are  those  of  RaB,  show  an  approximately 
constant  difference  of  energy  Es  =  0*178  x  10"^  ergs.  From  the  results  of 
Whiddington  and  Chapman  [Abstracts  Nos.  1088,  1259  (1912),  etc]  it  is  cal- 
culated that  the  energy  of  an  electron  necessary  to  excite  the  characteristic 
X-radiations  of  series  K  and  L  in  an  atom  of  atomic  weight  214  are 
1*27  X  10"e  and  0190  X  10"^  ergs  respectively,  which  are  not  very  difiFerent 
from  the  above  values  of  Ej  and  Ej.  Considering  these  results  in  relation  to 
the  author's  theory  that  an  atom  consists  of  a  central  concentrated  positive 
charge  with  rings  of  electrons  round  it  possibly  rotating  in  one  plane,  it  is 
conceivable  that  the  atomic  instability  which  leads  to  the  expulsion  of  a 
j3-particle  is  mainly  confined  to  one  of  the  rings  and  leads  to  the  escape 
of  a  /3-particle  from  this  ring  with  great  velocity.  The  /3-particle  in  escaping 
from  the  atom  passes  through  the  electronic  distribution  external  to  it,  and 
in  traversing  each  ring  may  in  some  cases  lose  part  of  its  energy  in  exciting 
one  or  more  y-rays  which  have  a  definite  energy  characteristic  of  each  ring. 
This  idea  finds  general  support  from  the  known  properties  of  y^rays.      E.  M. 

434.  Further  Experiments  on  d-Rays.  N.  Campbell.  (Phil.  Mag.  24. 
pp.  627-540,  Oct,  1912.)— -The  experiments  show  that,  in  the  case  of  the 
current  carried  by  ^-rays  from  metals,  the  relation  between  the  current  and 
the  p.d.  is  independent  of  the  temperature  of  the  electrodes  from  the  tem- 
perature of  liquid  air  to  the  softening  point  of  the  glass  used.  Further,  the 
current  is  determined  rather  by  the  total  p.d.  between  the  electrodes  than 
by  the  electric  field  in  the  space  between  them.  The  author  therefore  con- 
cludes that  the  ^-rays  must  be  emitted  originally  with  a  finite  velocity.  Most 
of  the  ^-rays  appear  to  have  velocities  less  than  8  volts,  but  a  few  may  have 
velocities  as  high  as  10  or  20  volts.  The  velocities,  however,  are  independent 
of  the  material  on  which  the  a-particles  fall  and  also  of  the  velocity  of  the 
a-particles.  The  author  does  not  consider  it  necessary  to  assume  that  all  the 
^-rays  come  from  a  layer  of  air  on  the  surface  of  the  materials.  In  a  note 
the  author  states  that  results  of  further  experiments  have  shown  that  Rontgen- 
rays  liberate  ^-rays  precisely  similar  to  those  liberated  by  a-rays.  E.  M. 

436.  Radio-activity  of  Terrestrial  Surface  Materials.  J.  Joly.  (PhiL  Mag. 
24.  pp.  694-705,  Oct.,  1912.)— It  has  recently  been  well  established  that  the 
fusion  method  of  determining  the  Ra-content  of  rocks  is  more  reliable  than 
the  old  solution  method  and  leads  to  somewhat  higher  values.  In  this 
method  the  emanation  is  taken  directly  from  the  pulverised  rock  while  this 
is  being  decomposed  by  the  alkaline  carbonates  at  temperatures  rising  to 
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1100°  C.  or  more.  In  the  present  paper  results  are  given  of  many  new 
determinations »  and  from  these  the  subject  of  terrestrial  radio-activity  is 
discussed  generally.  For  igneous  rocks  the  mean  Ra-contents  per  10**  gm. 
arc  found  to  be  :  Acid,  801 ;  intermediate,  2*57  ;  basic,  1*28 ;  general  mean, 
2*6.  For  sediments  the  mean  is  1*5,  and  the  measurements  are  such  as  to 
indicate  a  certain  substantial  difference  between  the  two  classes.  For  igneous 
rocks  the  rate  of  development  of  heat  per  gm.  due  to  both  Ra  and  Th  is  cal- 
culated to  be  25  X  10-"  gm.  cals.  per  sec.  To  account  for  the  observed 
heat  gradient  at  the  surface  of  the  earth  a  material  of  this  degree  of  radio- 
activity can  only  be  supposed  to  extend  downwards  to  about  17  km.  Various 
cognate  questions  are  discussed,  particularly  relating  to  suboceanic  sediments. 

E.  M. 

436.  Comparison  of  Coefficients  of  Diffusion  of  Thorium  and  Actinium 
Emanations,  with  a  Note  on  their  Periods  of  Transformation.  M[ay]  S. 
Leslie.  (Phil.  Mag.  24.  pp.  687-647,  Oct.,  1912.)— The  values  hitherto  found 
for  the  diffusion  coefficients  of  the  radio-active  emanations  di£Fer  consider- 
ably from  one  another,  and  are  in  general  higher  than  would  be  expected 
from  the  probable  molecular  weights  calculated  on  the  basis  of  the  disinte- 
gration theory.  The  usual  method  employed  in  the  cases  of  Th  and  Ac  is  to 
suspend  a  plate  near  the  emanating  substance  for  a  time  sufficient  for  the 
active  deposit  to  attain  equilibrium.  The  distribution  of  the  active  deposit  at 
different  distances  from  the  source  is  measured  and  taken  as  proportional  to 
the  density  of  emanation  atoms.  The  diffusion  coefficient  is  calculated  from 
the  formida  ^=/o^- VCx^/D),  where  po  is  the  initial  concentration,  y^  the 
concentration  at  a  point  of  distance  x,  \  the  radio-active  transformation 
constant,  and  D  the  coefficient  of  diffusion.  In  the  present  series  of 
experiments  it  is  found  that  different  results  are  obtained  according 
as  the  plate  is  uncharged  or  is  charged  negatively,  the  difference  being 
traced  to  diffusion  of  the  active-deposit  particles  after  their  formation  from 
the  emanation  atoms.  Further,  even  with  a  charged  plate  the  apparent 
diffusion  coefficient  obtained  depends  largely  on  the  intensity  of  the  source 
of  emanation  employed,  the  inference  being  that  in  presence  of  a  large  amount 
of  ionisation  some  of  the  active-deposit  particles  are  neutralised,  and  owing 
to  their  diffusion  the  gradient  of  active-deposit  particles  does  not  represent 
the  true  gradient  of  emanation,  the  difference  depending  largely  on  the 
arrangement  of  the  apparatus.  Maximum  limits  to  the  true  values  of  the 
coefficients  of  diffusion  for  Th  and  Ac  emanations  are  assigned  to  be  0*085 
and  0098  respectively.  Experiments  under  as  nearly  identical  conditions 
as  the  periods  of  the  two  emanations  will  allow,  however,  indicate  that  the 
molecular  weights  of  the  two  gases  are  probably  very  nearly  equal.  In  an 
additional  note  to  the  paper  experiments  are  described  in  which  the  trans- 
formation periods  of  Th  and  Ac  emanations  are  found  to  be  54  and  8*9  sees, 
respectively,  in  good  agreement  with  the  values  generally  accepted.       E.  M. 

437.  Radio-activity  of  Hot  Springs  of  Kinosaki,  Tazima  (Japan).  D. 
Isitani  and  K.  Manabe.  (Mathematico-Physical  Soc.,  TQky5,  Proc.  6. 
No.  21.  pp.  808-812,  Nov.,  1912.)— The  paper  contains  further  results  on 
the  emanation-content  of  various  waters  [see  Abstract  No.  86  (1918)].  It 
is  found  that  the  greater  the  depth  of  an  artesian  well,  the  greater  the 
emanation-content.  This  also  explains  results  which  show  that  hot  springs 
contain  much  greater  amounts  of  emanation  than  cooler  ones.  One  particular 
spring  at  68°  C.  gave1J700  x  10-"  curies  of  emanation  per  litre.  E.  M. 
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438.  Magnification  of  Capillary  Thread  of  Thermometers.  W.  Meissner. 
(Zeitschr.  Instrumentcnk.  82.  pp.  871-876,  Dec,  1912.  Communication  from 
the  Physikal.  Techn.-Reichsanstalt.)— Discusses  the  best  form  of  prismatic 
cross-section  for  mercury-in-glass  clinical  thermometers  in  order  to  obtain  as 
large  as  possible  magnification  of  the  capillary  thread.  A.  W. 

439.  Expansion  of  Water  below  (fC.  J.  F.  Mohler.  (Phys.  Rev.  86. 
pp.  286-288,  Sept.,  1912.  Abstract  of  paper  read  before  the  Amer.  Physical 
Soc.,  Washington,  Dec,  1911.)— Water  in  a  capillary  tube  can  be  cooled  con- 
siderably below  (fC,  without  freezing.  Using  this  peculiarity  the  author 
enclosed  freshly-distilled  water  in  capillary  tubes  of  diameters  varying  from 
0*2  mm.  to  0*4  mm.  One  end  of  a  tube  is  sealed  ;  then  the  tube  is  immersed  in 
a  freezing  mixture  and  the  change  in  volume  noted.  In  this  way  water  was 
taken  to  — 18**  C.  without  freezing,  the  volume  becoming  1-008078  of  its 
amount  at  4°  C.  The  changes  in  volume  thus  found  are  greater  than  those 
found  for  a  shorter  range  by  Desprez  and  by  Pierre  and  Weidner.       P.  E.  S. 

440.  Thermal  Conductivity  of  Metals.  S.  Pagliani.  (N,  Cimento,  4. 
Ser.  6.  pp.  482-497,  Dec,  1912.)— Taking  the  best  values  obtained  for  various 
metals,  the  latter  may  be  arranged  in  a  series  of  decreasing  thermal  con- 
ductivity and  reflecting  power,  or  increasing  emissive  power.  They  then  fall 
into  groups  according  to  the  periodic  system  as  follows  :  Ag,  Cu,  Au  (1) ; 
Al  (8) ;  Mg,  Zn,  Cd  (2);  Rh,  Pd,  Ir,  Pt,  Fe,  Ni  (8) ;  Mn  (7);  Sn,  Pb  (4) ;  W, 
Mo,  Cr  (6) ;  Va,  Sb,  Bi,  Ta,  Nb  (6).  The  emissive  power  of  many  metals  of 
the  6th  and  6th  groups  has  been  utilised  for  incandescent  filaments ;  and  the 
oxides  of  those  of  the  4th  group  for  solid  luminous  conductors.  E.  E.  F. 

441.  Ratio  of  Specific  Heats.  A.  Leduc  (Comptes  Rendus,  166. 
pp.  909-911,  Nov.  4, 1912.) — Describes  a  new  method  for  the  determination 
of  this  ratio.  A  large  flask  is  used  provided  with  a  tap.  The  temperatures 
are  ascertained  by  a  thermometer  and  the  pressures  of  the  contained  gas 
inferred  from  the  masses  found  by  weighings  of  the  flask  at  the  different 
stages  of  the  operation  of  filling  and  adiabatic  expansion.  Considerable 
accuracy  is  claimed  for  the  method,  and  its  mathematical  theory  is  given. 

E.  H.  B. 

442.  Emissivity  of  Solid  and  Liquid  Gold.  C.  M.  Stubbs  and  £.  B.  R. 
Prideaux.  (Roy.  Soc,  Proc.  Ser.  A.  87.  pp.  461-466,  Oct.  81,  1912.)— 
Describes  a  spectrophotometric  comparison  of  the  emissivity  of  solid  and 
liquid  gold  at  high  temperatures  with  that  of  a  full  radiator,  the  measurements 
extending  throughout  the  visible  spectrum.  A  sharp  discontinuity  in  the 
emissivity  takes  place  at  the  melting-point,  the  liquid  gold  emitting  more 
strongly  than  the  solid  in  the  red,  and  less  in  the  extreme  blue.  The  shape 
of  the  "  relative  emissivity "  curves  is  quite  different  in  the  two  cases.  The 
curve  of  relative  emissivity  of  solid  gold  at  high  temperatures  is  similar  to 
that  of  absorptivity  at  low  temperatures  as  determined  from  reflectivity 
measurements;  whether  it    is   identical,  in    which  case    the   temperature 
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coefficient  of  the  absorptivity  would  be  zero,  could  not  be  absolutely  deter- 
mined, owing  to  the  change  of  structure  which  a  polished  surface  undergoes 
on  heating.  No  temperature  coefi&cient  of  relative  emissivity  could  be 
detected  for  the  liquid  metal,  through  a  range  of  over  100**.  Black-t)ody 
temperatures  of  solid  and  liquid  gold  at  the  melting-point  have  been  calcu- 
lated. It  is  shown  that  the  general  equation  expressing  the  radiation  of 
a  selective  radiator  is  of  the  form  Ex'=/(X,  T)ci\~^e~^^^,  which  in  the  case 
of  gold  and  other  metals  cannot  be  reduced  to  the  form  of  Wien's  equation 
for  a  full  radiator  with  changed  values  of  the  constants.  A.  W. 

443.  The  Psychromeiric  Formula.  G.  Smeal.  (Roy.  Soc.  Victoria,  Proc. 
26.  pp.  161-166, 1912.) — ^The  observations  discussed  are  in  continuation  of  a 
series  previously  carried  out  to  test  a  modiBcation  of  the  psychrometric 
formula  proposed  by  Ekholm,  viz,  jr  =  j|/—  AB  (/  —  Z')  [see  Abstract  No.  1491 
(1912)].  The  conclusion  reached  in  the  former  paper  was  that  the  insertion 
of  the  coefiBcient  ti  was  not  justified.  The  present  work  was  undertaken  in 
order  to  test  the  formula  under  low  humidities,  the  former  observations  all 
having  been  made  under  conditions  of  fairly  high  humidity,  that  is,  above 
60  per  cent.  The  range  now  covered  is  from  18  to  95  per  cent.  The  method 
employed  was  exactly  similar  to  that  previously  adopted,  three  wet  bulb 
thermometers  covered  respectively  with  linen,  cotton,  and  silk  being  used. 
The  differences  between  the  readings  of  these  wet  bulbs  were  again  found  to 
be  quite  unimportant  and  the  conclusion  is  thus  reached  that  the  value  of  n  is 
not  perceptibly  dependent  upon  the  nature  of  the  covering  of  the  wet  bulb. 
The  most  suitable  values  for  17  and  A  in  the  formula  have  been  determined 
by  the  method  of  least  squares  and  are  found  to  be  ij  =  0*9877,  A  =  0*0006967  ; 
while  assuming  jj  to  be  unity  and  applying  the  method  of  least  squares  to  the 
determination  of  A  in  the  simpler  formula  the  value  is  found  to  be 
A  =  00007282.  Applying  each  of  these  formulae  to  the  whole  series  of 
observations  it  is  found  that  there  is  no  practical  difference  in  the  accuracy 
obtained  by  the  two  methods  for  either  vapour  pressure  or  relative  humidity. 
The  formula  jr  =/— 000072  B  (/  — /')  is  therefore  presented  as  that  most 
satisfactory  for  general  use.  J.  S.  Di. 

444.  Specific  Heats  of  Crystallised  Salts,  F.  G.  Jackson.  (Amer.  Chem. 
Soc,  Journ.  84.  pp.  1470-1480,  Nov.,  1912.)— The  author  finds  the  following 
values  for  the  specific  heat  of  ice  and  of  a  number  of  crystalline  salts  : — 

-  78-4°  to  0*  —  188°  to  0°  -  188°  to  —  78*4° 

Ice    0-424±0002  0-837±0001  0277 ± 0008  (calc.) 

-  18A^  to  -i-  22°  — 190°  to  +  22°  — 190°  to  —  78*  4° 

CuS04.5H,0    0-286 ±0001  0202  ±0*006  0169  ±0-007 

CUSO4  0127 ±0008  0120±0008  0114±0010 

Cu(NH4),(S04V6H,0    0-249 ±0008  0280 ±0004  0212 ±0012 

CuNa,(S04),.6H,0..,    0186 ±0010  0168 ±0008  0121  ±0018 

CuK,(S04),.6H20    ...     0-218 ±0-001  0*174  ±0007  0*136  ±0*008 

(NH4)»S04    0  880±0001  0-283 ±0003  0241  ±0*004 

NatSOi 0197  ±0006  0*167  ±0002  0140±0008 

K,S04   0171  ±0008  0*147 ±0008  0125 ±0011 

ZnS04.7H,0    0-287  ±0001  0*215  ±0*003  0*150  ±0*004 

CdS04.«/3H30 0168±0*001  0*135±0*001  0*105±0-002 

FeS04.7H,0    0*292±0*002  0*234±0002  0-182±0*004 

The  author  has  calculated  the  molecular  heats,  and  finds  that  the  mole- 
cular heats  of  hydrated  and  double  salts  are  almost  the  same  as  the  sum  of 
the  factors,  except  in  the  case  of  copper  sodium  sulphate.  A.  F. 
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445.  Fret  Electrons  and  Specific  Heat,  O.  Richter.  (Ann.  d.  Physik, 
89.  6.  pp.  1690-1608,  Dec.  28,  1912.}— A  series  of  Bi-Sn  and  Bi-Pb  alloys 
were  examined  with  regard  to  their  specific  heat,  in  connection  with  Schulze's 
determinations  of  their  thermal  and  electrical  conductivity.  The  successive 
addition  of  Sn  to  Bi  produces  a  uniform  increase  in  the  specific  heat,  whereas 
the  successive  addition  of  Pb  to  Bi  produces  a  maximum  of  0*082519  when 
equal  weights  are  taken,  with  a  straight  slope  either  way.  The  departure 
from  the  rule  of  mixtures  is  in  the  opposite  direction  in  the  conductivities. 
The  author  concludes  that  in  these  two  alloys,  at  all  events,  the  free  electrons 
do  not  sensibly  contribute  to  the  specific  heat.  E.  E.  F. 

446.  Theory  of  Specific  Heats.  P.  Debye.  (Ann.  d.  Physik,  89.  4. 
pp.  789-889,  Nov.  12, 1912.) — A  detailed  review  of  the  previous  work,  experi- 
mental and  mathematical  from  which  are  drawn  the  following  conclusions  : — 
(1)  For  a  solid  body  there  is  no  simple  frequency  of  the  atoms  as  originally 
supposed  by  Einstein.  The  body  is  characterised  rather  by  a  whole  spec- 
trum of  vibrations.  (2)  The  spectrum  consists  of  a  finite  number  of  lines, 
viz.  three  times  the  atomic  number.  The  lines  of  the  lowest  frequency  are 
the  ordinary  acoustical  vibrations.  (8)  The  falling-o£F  of  the  spectrum  may 
be  characterised  by  the  density  of  the  lines  estimated  per  change  in  fre- 
quency (^v).  This  is  found  to  be  proportional  to  v*rfv.  The  proportionality 
factor  is  calculable  from  the  elastic  constants  of  the  material.  (4)  From  (8)  a 
formula  for  the  energy-content  and  for  the  specific  heat  may  be  derived,  if  in 
the  sense  of  the  quantum  theory  we  ascribe  to  each  degree  of  freedom  the 
energy  /fv/(«*«'/*T  —  i),  in  which  /r  =  working  quantum  =  7'1  x  10"^  erg  sec. 
k  =  Bolzmann's  constant  =  1*47  X  10""  erg,  T  is  absolute  temperature. 
(5)  For  each  monatomic  body  an  expression  is  found  for  the  specific  heat 
which  involves  the  ratio  e/ T,  where  e  is  a  temperature  characteristic  of  the 
body  in  question.  The  form  of  the  function  is  the  same  for  all  monatomic 
bodies.  (6)  At  low  temperature  the  specific  heat  of  all  bodies  is  proportional 
to  T*.  The  energy-content  is  then  proportional  to  T*.  The  limiting  law 
distinguishes  the  present  author's  results  from  the  formulae  of  Einstein  and  of 
Nernst  and  Lindemann.  (7)  The  comparison  of  this  formulae  with  observa- 
tions on  diamond,  Al,  Cu,  Ag,  and  Pb  show  a  good  accord.  (8)  The  Nernst- 
Lindemann  formulae  may  be  regarded  as  an  approximation  to  that  of  the 
present  author.  (9)  The  characteristic  temperature  6  may  be  derived  from 
the  electric  constants.     [Sec  Abstract  No.  1707  (1911)  and  next  Abstract.] 

E.  H.  B. 

447.  Atomic  Heats.  W.  Nernst  and  F.  A.  Lindemann.  (Preuss. 
Akad.  Wiss.  Berlin,  Ber.  52.  pp.  1160-1171,  1912.)— This  is  the  sixth  of  a 
series  of  papers  on  specific  heat  investigations.  It  reviews  the  formulas  given 
by  Einstein,  the  authors  and  P.  Debye  for  specific  heats  [see  preceding 
Abstract] ,  also  the  results  of  experiment  and  theory  for  Al,  Cu,  Ag,  diamond, 
KCl,  and  NaCl.    [See  Abstracts  Nos.  1524  and  1707  (1911).]  E.  H.  B. 

448.  Chemical  Affinities.  W.  Nernst.  (Preuss.  Akad.  Wiss.  Berlin, 
Ber.  52.  pp.  1172-1176,  1912.)— The  seventh  of  the  series  of  papers  dealing 
with  specific  heats.  This  one  discusses  mathematically  the  relations  between 
chemical  afiRnity  A,  absolute  temperature  T,  and  the  Wdrmetonung  U. 

E.  H.  B. 

449.  Specific  Heats  of  Solids  al  High  Temperatures,  M.  v.  Pirani. 
(Deutsch.  Phys.   Gesell.,  Verb.  14.  28.  pp.  1087-1054,  Dec.  15,  1912.>-The 
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specific  heats  of  tantalum  and  tungsten  were  determined  by  observing  the 
energy  necessary  to  heat  the  metal  to  a  high  temperature.  The  tempera- 
ture was  measured  by  a  thermo-couple  or  by  the  charge  of  resistance  of 
the  metal  with  the  temperature.  The  method  was  applied  to  the  tantalum 
and  tungsten  filaments  utilised  in  the  manufacture  of  metallic  filament 
lamps.  For  details  the  original  paper  must  be  consulted.  [See  also  Abstract 
No.  250  (1908).]  F.  J.  B. 

450.  High-temperature  Gas  Theimometry,  A.  L.  Day,  R.  B.  Sosman, 
and  E.  T.  Allen.  (Carnegie  Inst,  of  Washington,  Geophys.  Lab.  pp.  1-129, 
1911.) — A  complete  record  is  given  of  the  redetermination  of  the  absolute 
temperature  scale  from  400°  to  1100°  and  its  extension  to  1650°.  The  investi- 
gation extended  over  5  years  and  included  experiments  with  thermo-elements 
between  zero  and  the  temperature  of  melting  Pt  The  object  of  the  gas- 
thermometer  problem  at  present  is  to  increase  the  accuracy  of  the  measure- 
ments and  to  extend  their  range.  Recent  improvements  have  been  :  electric 
heating,  resulting  in  accurate  controlling  of  the  temperature,  and  the  use 
of  the  metal  bulb  with  its  definite  and  measurable  expansion  coefficient  and 
its  capability  of  holding  the  expanding  gas  without  loss.  The  gas  now  used 
does  not  diffuse  through  the  bulb  or  react  with  it  chemically;  does  not 
dissociate  within  the  limits  of  practicable  measurement,  and  its  expansion 
can  be  expressed  with  reasonable  certainty  in  terms  of  the  Kelvin  thermo- 
dynamic scale.  The  source  of  the  errors  in  the  thermo-elements,  and  a 
way  to  avoid  them  have  also  been  discovered.  In  1904  Holborn  at  the 
Reichsanstalt  increased  the  range  of  the  scale  as  far  as  1600°  C,  the  probable 
error  of  the  new  portion  being  10°.  The  present  publication  is  a  record 
of  experimental  measurements  covering  an  unusually  wide  range  of  details 
which  do  not  admit  of  brief  classification.  The  errors  in  previous  work 
with  the  nitrogen  thermometer  have  been  reduced  in  the  present  investiga- 
tion to  about  Jth  of  their  former  magnitude,  and  the  certainty  of  their 
evaluation  is  proportionately  increased.  The  points  chiefly  attended  to 
are  the  following :  (1)  To  provide  a  uniform  temperature  about  the  bulb 
by  a  suitable  arrangement  of  electric  heating  coils  and  diaphragms.  (2) 
To  enclose  the  furnace  in  a  gas-tight  bomb  in  which  the  pressure  outside 
the  bulb  can  be  maintained  equal  to  that  within  for  all  temperatures.  The 
advantages  are  :  (a)  deformation  of  the  bulb  is  avoided ;  (6)  by  using  the 
same  gas  within  and  without  there  is  no  tendency  to  diffuse  through  the 
bulb  wall ;  (c)  the  initial  pressure  may  be  varied  within  considerable  limits, 
thus  increasing  the  scope  and  sensitiveness  of  the  manometer.  The  sensitive- 
ness was  about  three  times  that  of  the  Reichsanstalt.  (8)  The  expansion 
of  the  bulb  material  was  determined  with  great  care  and  is  probably  accurate 
within  0*5  per  cent.  (4)  The  unheated  space  between  the  bulb  and  the 
manometer  has  been  reduced  until  the  total  correction  in  this  hitherto 
uncertain  region  amounts  to  less  than  4°  at  1100°.  An  error  of  5  per  cent, 
in  the  determination  of  its  volume  or  temperature  distribution  is  therefore 
practically  negligible.  These  changes  probably  reduce  the  uncertainty  in 
the  correction  factor  required  for  the  gas  thermometer  about  1100°  to 
less  than  i\,th  of  its  former  magnitude.  The  chief  source  of  present  un- 
certainty is  the  temperature  distribution  over  the  surface  of  the  bulb  in 
an  air-bath.  For  the  higher  temperatures  no  satisfactory  liquid  bath  has 
been  found.  A  table  is  given  (as  below)  of  standard  melting-points  with 
an  estimate  of  the  degree  of  trustworthiness  to  be  accorded  to  each.  Beside 
it  is  placed  for  comparison  the  present  Reichsanstalt  scale.    No  indication 
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of  a  limit  to  the  temperature  attainable  with  the  nitrogen  thermometer  or 
to  its  ultimate  accuracy  was  discovered  during  the  investigation.  [In  a 
paper  read  before  the  Soc.  frang.  de  Physique  (Journ.  de  Physique,  2. 
Ser.  5.  pp.  727-749,  Sept. ;  831-844,  Oct.,  and  pp.  899-911,  Nov.,  1912)  the 
authors  cover  much  the  same  ground,  but  more  briefly.] 
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1062«  ±  08 

lam^  ±  15 

1452-3  ±  20 

1489-8  ±20 

1549^  ±20 

1549  5  ±  20 
390O±0^3 

6580  ±0« 

IflOlO  ±  1 

eaore 
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10640 
10641 

Cobalt 

Palladium  

Anorthite<purc) 
Cadmium    

Li,Sl03 

Platinum 

1575 

321-7 
657 

J.J.S. 

451.  Constancy  of  Sulphur  Point,  W.  Meissner.  (Ann.  d.  Physik,  39.  6. 
pp.  1280-1242,  Dec  28,  1912.  Communication  from  the  Physikal-Techn. 
Reiqbsanstak.)— Discusses  the  various  forms  of  screen  and  other  arrange- 
ments needed  for  observing  accurately  the  sulphur  boiling-point.  The 
paper  is  illustrated  by  a  number  of  diagrams  and  gives  tables  showing 
the  errors  involved  by  certain  modifications  in  the  arrangements.  These 
errors  are  often  only  a  few  hundredths  of  a  degree.  An  equipment  with 
electric  resistance  heating  and  a  platinum -resistance  thermometer  is 
described  in  detail  with  a  sectional  figure.    [See  Abstract  No.  1646  (1908).] 

E.  H.  jB« 


452.  Change  in  the  Boiling-points  of  Nitrogen  Trioxide  and  Teiroxide  on 
Drying,  H.  B.  Baker  and  M.  Baker.  (Chem.  Soc.,  Journ.  101.  pp.  2889- 
2841,  Dec,  1912.) — A  specimen  of  nitrogen  trioxide  which  in  1907  failed  to 
boil  rapidly  at  16°  was  kept  for  three  years  over  phosphoric  oxide  and  was 
then  sealed  off  in  bulbs  by  immersing  the  whole  in  liquid  air,  two  of  these 
being  placed  in  tubes  containing  nitrogen  dried  by  contact  with  phosphoric 
oxide.  After  six  months  the  bulbs  were  broken  and  the  boiling-point  of  the 
liquid  at  atmospheric  pressure  (757  mm.)  was  found  to  be  48°  instead  of  —  2°, 
which  is  the  boiling-point  of  the  ordinary  liquid.  On  cooling  the  tube  to 
-K 10°  green  drops  formed  at  once,  showing  undissociated  nitrogen  trioxide 
to  be  present.  When  a  small  quantity  of  nitrogen,  dried  by  passing  through 
a  long  column  of  phosphoric  oxide,  was  admitted  to  the  apparatus  the  very 
small  quantity  of  moisture  it  contained  produced  vigorous  dissociation  and 
the  expansion  blew  out  the  stopper.  It  has  also  been  found  that  dried 
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nitrogen  tetroxide  can  be  kept  at  a  temperature  of  +  69°  without  boiling, 
although  the  ordinary  boiling-point  is  +22°.  The  explanation  of  these 
abnormal  boiling-points  is  prot«bly  to  be  found  in  the  difference  of  com- 
plexity in  the  liquids.  It  is  probable  that  the  liquid  nitrogen  trioxide  has  a 
more  complex  molecule  than  NtOs,  and  in  one  case  the  vapour  density  indicated 
a  mixture  of  three  molecules  of  N40«  with  one  of  NjOs.  It  is  further  possible 
that  a  more  complex  molecule  exists  in  the  liquid  below  —  2°,  since  the  colour 
changes  distinctly  from  olive-green  to  bright  blue  at  this  temperature.  Further 
experiments  are  being  made  on  the  boiling-points  of  dissociable  substances. 

T.  H.  P. 

463.  Some  Physical  Constants  of  Sulphur  Trioxide.  Melting-  and  Boiling- 
points,  Density,  Coefficient  of  Expansion,  and  Molecular  Weights,  D.  M.  Lichty . 
(Amer.  Chem.  Soc,  Journ.  84.  pp.  1440-1448,  Nov.,  1912.  Paper  read  at  the 
8th  Internat.  Congress  of  Applied  Chemistry,  New  York,  Sept.,  1912.) — The 
author  finds  the  melting-point  of  a-sulphur  trioxide  under  atmospheric  pressure 
to  be  16-79°.  The  boiling-point  was  found  to  be  44'28°  at  7407  mm. ;  44-21° 
at  740*0  mm. ;  44*86°  at  744*6  mm.  From  these  values  the  b.p.  at  760  mm.  is 
calculated  to  be  44*88°,  in  place  of  46°,  the  value  usually  given.  The  values 
for  the  density  are  as  follows  : — 


Tcinp. 

ur 

15» 

30* 

atr 

30* 

as* 

iff 

48- 

Density 

l-MCT 

1*9433 

1*9339 

1-9030 

1-8798 

1-8660 

1-8334 

1*7931 

The  coefficients  of  expansion  are  also  given  for  a  series  of  temperature-ranges, 
e,g.  between  16^  and  20°  it  is  0*002006,  between  20°  and  26°  0*002204.  The 
author  does  not  find  that  there  is  any  temperature  at  which  there  is  a  slow 
attainment  of  constancy  of  volume  at  fixed  temperature  such  as  was  found  by 
Schenck  at  86*8°.  He  shows  that  there  exists  a  solid  sulphur  trioxide,  appar- 
ently identical  with  the  ordinary  solid  form,  and  designated  the  /3-form,  the 
molecular  weight  of  which  in  phosphorus  oxychloride  is  80,  the  same  as  that 
of  the  persistently  liquid  a- variety.  A.  F. 

464.  On  the  Triple  Point  of  Methane.  C.  A.  Crommelin.  (Konink. 
Akad.  Wetensch.  Amsterdam,  Proc.  16.  p.  666,  Nov.  28,  1912.  Communica- 
tion No.  181b  from  the  Physical  Lab.,  Leiden.)— The  following  values  of 
temperature  and  pressure  at  the  triple  point  of  methane  were  found : 
/  =  — 18816  K. ;  /  =  7*0  cm.  A.  F. 

466.  On  the  Second  Virial  Coefficient  for  Diatomic  Gases.  W.  H.  Keesom. 
(Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  16.  pp.  417-481,  Oct.  24,  1912. 
Supplement  No.  26  to  communications  from  the  Phys.  Lab.,  Leiden.) — ^The 
most  important  results  3rielded  by  the  present  investigation  are  summarised  as 
follows  : — ^The  experimental  results  with  regard  to  the  second  virial  coefBcient 
for  hydrogen  above  — 100°  C.  are  consistent  with  the  assumption  of  rigid 
spheres  with  constant  doublets.  Below  — 100°  C.  hydrogen  exhibits  devia- 
tions from  this  behaviour  which  finally  become  considerable.  Below  the 
Boyle  point  hydrogen  is  found  to  correspond  with  argon  and  also  with  helium 
in  so  far  as  the  experimental  data  for  helium  at  present  available  allow  of 
any  definite  conclusion.  It  appears,  therefore,  that  between  -^  100°  C.  and 
—  280°  C.  as  far  as  B  is  concerned  the  thermal  behaviour  of  hydrogen  also 
approaches  that  of  a  monatomic  substance  and  eventually  becomes  the  same, 
as  was  found  by  Eucken  to  be  the  case  with  its  caloric  behaviour.  It  was  also 
found  that,  as  far  as  the  second  virial  coefficient  is  concerned  the  thermal 
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behaviour  of  oxygen  between  QP  and  200°  C,  as  deduced  from  Amagat's 
observations,  corresponds  with  that  of  a  system  x>(  rigid  spheres  of  central 
symmetry,  each  with  a  doublet  of  constant  moment  at  its  centre.  For 
nitrogen,  on  the  other  hand,  within  the  same  temperature  region,  important 
deviations  were  found  from  the  behaviour  of  rigid  spheres  of  central  structure 
each  with  an  electric  doublet  of  constant  moment  at  its  centre.  With  nitrogen 
in  that  temperature  region,  the  dependence  of  B  on  the  temperature  corre- 
sponds with  that  deduced  from  the  assumption  that  the  van  der  Waals 
quantities  a„  and  b„  are  constant ;  but  then  the  values  given  by  Bestelmeyer 
and  Valentine  for  B  from  81°  to  86°  K.  differ  greatly  from  this.  A.  F. 

456.  Heat  of  Vaporisation  of  Metals,  A.  Wehnelt  and  C.  Musceleanu. 
(Deutsch.  Phys.  GeselL,  Verh.  14.  22.  pp.  1082-1084,  Nov.  80,  1912.)— The 
method  adopted  is  to  use  the  metal  as  anode  in  a  vacuum  tube.  The  kathode 
consists  of  platinum  foil  of  suitable  size  on  which  CaO  is  placed.  It  is  so 
arranged  that  the  max.  electrical  energy  occurs  at  the  anode,  so  as  to  bring 
about  the  melting  and  vaporisation  of  the  metal  under  observation.  The 
anode  is  weighed  before  the  experiment,  and  then  by  means  of  the  loss  of 
weight,  and  calculations  based  upon  the  energy  used  in  vaporising  the  metal, 
the  total  heat  and  the  latent  heat  of  vaporisation  are  determined.  The  results 
so  obtained  are  as  follows  : — 


MetaL 


Zn  . 

Mg 
Bi   . 


Measured  Total 

Heat  of 

Vaporisation. 


788 

2220 
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from  Total 

Heat. 


686 

1810 

866-8 

17000 

161-6 


A.  E.  G. 


457.  New  Forms  of  Whirling  Gaseous  Combustion  and  their  Analogy  with 
certain  Astronomical  Phenomena.  J.  Meunier.  (Comptes  Rendus,  165. 
pp.  1248-1246,  Dec.  9,  1912.)— When  a  gas  jet  is  brought  up  to  a  wide  flame, 
the  gas-pressure  of  which  has  been  increased  to  one-tenth  of  that  of  the  jet 
[see  Abstract  No.  888  (1912)],  the  point  of  the  latter  is  bent  back  owing  to 
the  resistance  of  the  non-inflammable  interior  of  the  other  flame.  The 
luminous  centre  of  the  spiral  undergoes  circular  enlargement  and  exhibits  a 
brilliancy  showing  regular  alternations  which  recall  the  phenomena  observed 
with  temporary  stars ;  its  colour  varies  from  yellow  to  reddish.  A  mechanical 
explanation  is  suggested  for  these  flame  phenomena,  which  are  compared  with 
those  of  spiral  nebulae.  T.  H.  P. 

468.  Ignition  of  Eleitrolytic  Gas  by  the  Electric  Discharge.  H.  F.  Coward, 
C.  Cooper,  and  C.  H.  Warburton.  (Chem.  Soc,  Journ.  101.  pp.  227&- 
2287,  Dec,  1912.) — The  ignition  temperature  is  the  lowest  temperature  at 
which  the  rapid  inflammation  of  a  gas  mixture  occurs  in  the  absence  of  a 
catalyst.  The  experiments  concern  chiefly  the  minimum  gas-pressure  at 
which  ignition  occurs  with  different  spark-gaps  and  batteries  in  different- 
VOL.  XVI.— A. — 1918.  ^  J 

Digitized  by  VjOOQ IC 


HEAT.  168 

sized  vessels.  The  size  and  shape  of  the  vessel  (cylinder  or  globe  of  glass) 
have  no  influence  except  at  very  low  pressures  (6  to  10  mm.)  and  in  very 
small  vessels,  nor  has  the  position  of  the  electrodes  in  the  vessel.  The  igni- 
tion pressure  is  lowered  by  covering  the  electrodes  with  glass  except  the  tips, 
especially  when  the  bare  tips  are  enlarged.  As  the  spark-gap  is  lengthened 
the  ignition  pressure  passes  through  a  minimum.  A  flame  which  filled  a  globe 
of  670  cm.*  has  been  produced  at  6  mm.,  a  flame  which  travelled  through  a 
cylinder,  2  m.  long,  at  8  mm.  pressure  ;  these  figures  are  considerably  lower 
than  previous  observations.  The  combustion  is  never  complete  because  of 
the  cooling  effect  of  the  glass  walls,  and  the  amount  of  the  unburnt  gas  varied 
in  two  globes  inversely  as  the  initial  pressure  of  the  gas.  H.  B. 

459.  The  Gas  Equation.  S.  D.  Wicksell.  (Phil.  Mag.  24.  pp.  869-876, 
Dec,  1912.) — Expresses  the  constants  a  and  b  in  van  der  Waals'  gas  equation 
as  functions  of  the  temperature,  thus  getting  a  gas  equation  that  covers  the 
case  of  Clausius  and  others.  The  equation  is  put  into  a  more  convenient 
form  by  means  of  series,  and  a  and  b  are  expressed  in  terms  of  known  and 
measurable  quantities.  That  the  deviation  from  the  ideal  gas  equation  is 
proportional  to  the  pressure  is  expressed  by  the  relation — 

PV  -  R9l(P"v"  —  Re)  =  P7P". 

This  equation  includes  no  quantity  characteristic  of  the  gas,  and  therefore 
can  be  regarded  as  a  general  gas  law  to  a  second  approximation,  if  Boyle- 
Mariotte-Gay  Lussac's  law  is  regarded  as  the  first  approximation.        E.  E.  F. 

460.  Constant  of  the  Stefan  Law  of  Radiation.  W.  H.  Westphal. 
(Deutsch.  Phys.  GeselL,  Vcrh.  14.  21.  pp.  987-1012,  Nov.  16,  1912.)— The 
constant  of  the  Stefan  radiation  law  was  determined  from  measurements 
of  the  consumption  of  electric  energy  of  a  blackened  body  radiating  heat  in 
air  at  low  pressure,  the  temperatures  ranging  from  850°  to  426°  abs.  The 
effect  of  heat  conduction  of  the  air  was  eliminated  by  a  difference  method. 
The  mean  of  all  the  results  obtained  gives  for  the  constant  the  value 
<F  =  6-64  X  10""  watt/cm.*  deg.^±0-6  %.  From  Planck's  radiation  theory 
and  this  value  for  <r,  using  the  value  6  =  1*487  iound  by  Warburg,  Hupka, 
and  Miiller,  .the  following  constants  are  determined  : — 

Elementary  quantum  of  electricity    ^  =  4  68  x  10"^®  e.s.  unit. 

Constant  of  entropy  equation k  =  1*841  x  10"". 

Elementary  "  Wirkungsquantum  " h  =  6-466  x  10"*^. 

Number  of  molecules  per  c.cm.  of  a  gas    N  =s  2*77  X  10*'. 

«  A.  W. 

461.  Calculation  of  Internal  Energy  from  the  Characteristic  Equation.  E. 
Kohl.     (Monatshefte  f.   Math.   u.   Physik,  24.  pp.    169-182,   I918.)--In   a 

previous  paper  the  relationship  P  =  T     ^'       dT  +  Ti/^V)  was  established. 


where  P  is  the  reversible  pressure,  a  the  internal  energy,  V  the  volume,  and 
T  the  temperature  of  a  body.  The  integration  is  carried  out  with  e  as  a 
function  of  T  and  V,  V  being  a  parameter  of  T.  The  assumption  of  e  as 
a  function  of  T  and  V  is  the  basis  of  the  author's  deductions.  By  inserting 
the  above  value  for  P  in  the  Clausius  modification  of  the  characteristic 
equation,  expressions  for  the  heat  of  evaporation,  the  specific  heats  at 
constant  volume  and  pressure,  and  the  heat  of  compression  at  constant 
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temperature  are  obtained.  As  examples  the  heats  of  evaporation  of  ethyl 
ether,  water,  carbon  disulphide,  and  ethyl  alcohol  are  discussed,  and  the 
values  obtained  compared  with  those  afforded  by  the  formulae  of  Hirn 
and  Winkelmann.  For  ether  and  water  the  values  diverge  with  increasing 
temperature,  for  carbon  disulphide  the  formulae  are  in  excellent  agreement, 
while  for  alcohol  the  disparity  between  theory  and  experiment  is  most 
pronounced.  The  specific  heats  for  the  same  four  liquids  are  also  considered. 
From  the  results  the  author  concludes  that  the  internal-energy  expression 
rests  on  firm  ground,  and  that  any  deviation  between  theory  and  experiment 
is  due  to  inexactness  of  the  modified  characteristic  equation.  The  internal 
energy  thus  appears  to  be  a  definite  function  of  T  and  V,  whose  form  depends 
upon  the  nature  of  the  substance.  H.  H.  Ho. 

462.  Radiation  Theory.  D.  Hilbert.  (Phys.  Zeitschr.  13.  pp.  1066-1064  ; 
Discussion,  p.  1064,  Nov.  1,  1912.  Paper  read  before  the  84.  Naturforscher- 
versamml.  Miinster,  Sept.,  1912.) — A  treatment  of  the  foundations  of 
elementary  radiation  theory  by  aid  of  integral  equations.  The  most  important 
of  Kirchhoff' s  laws  is  thus  obtained  as  a  mathematical  truth,  from  which 
the  other  laws  then  follow.  E.  H.  B. 

463.  Universal  Significance  of  the  Elementary  Working- quantum,  O. 
Sackur.  (Deutsch.  Phys.  Gesell.,  Verb.  14.  21.  pp.  961-959,  Nov.  16,  1912. 
Ann.  d.  Physik,  40.  1.  pp.  67-86,  Dec.  81,  1912.)— A  mathematical  treatment 
regarding  the  entropy  constants  of  gases,  and  using  Sommerfeld's  hypothesis 
that  every  action  exerted  in  nature  is  an  integral  multiple  of  the  elementary 
working-quantum  {Wirkungsquantum)  h.  The  analysis  leads  to  an  equation 
expressing  the  vapour-pressure  at  different  temperatures,  which,  on  com- 
parison with  calori metrically  determined  quantities,  gives  a  new  and  direct 
confirmation  of  Nernst's  theorems.  E.  H.  B. 

464.  Photochemical  Law  and  the  Molecular  Theory  of  Radiation,  J. 
Ishiwara.  (Phys.  Zeitschr.  13.  pp.  1142-1161,  Dec.  1, 1912.)— A  theoreUcal 
treatment  on  thermodynamic  lines  with  special  reference  to  Einstein's  work. 
[Abstract  No.  1689  (1912).]  L.  H.  W. 
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ELECTRICITY  AND   MAGNETISM. 
THEORY,  ELECTROSTATICS,  AND  ATMOSPHERIC  ELECTRICITY. 

465.  Magnetic  Effect  of  Rotating  Bodies.  P.  Lebedew.  (Ann.  d.  Physik, 
89.  4.  pp.  840-848,  Nov.  12,  I912.)--Describes  experiments  designed  with  the 
view  of  detecting  a  distant  magnetic  effect,  if  any  exists,  of  rotating  bodies. 
With  rings  of  ebonite,  brass,  aluminium,  water,  and  benzol  no  perceptible 
deflection  of  the  magnetometer  was  obtained.  E.  H.  B. 

466.  Charges  on  Metallic  Dust,  A.  Mayer.  (Akad.  Wiss.  Wien,  Ber. 
121.  2a.  pp.  1097-1183,  June,  I912.)--An  endeavour  to  harmonise  the  results 
of  E.  Ehrenhaft  and  of  R.  H.  Millikan  on  the  determination  of  the  elementary 
electric  charges  on  very  fine  particles  of  metal.  The  data  of  the  above 
experimentalists  are  repeated  and  examined  in  detail,  but  no  definite 
quantitative  result  is  derived  from  them.     [See  Abstract  No.  1560  (1912).] 

E.  H.  B. 

467.  Nuclei  Charges.  K.  Przibram.  (Akad.  Wiss.  Wien,  Ber.  121.  2a. 
pp.  949-984,  June,  1912.)— A  summary  of  the  data  from  previous  experimental 
papers  and  a  derivation  therefrom  of  the  elementary  electric  charge.  The 
values  differ  according  to  whether  one  or  another  correction  to  Stokes'  law  is 
used.  Thus  Millikan's  correction  is  characterised  by  A  =  0*815,  McKeehan's 
by  A  =  1*00.  On  Stokes'  law  A  =  0,  yet  other  views  give  A  =  0*68  and 
A  =  1*3.    The  final  means  are  as  follows: — 

Values  of  A  :  0815, 10,      18, 
Values  of  c  X  10>»  :  4-967,  4600,  421. 

The  paper  contains  about  25  pages  of  tables.    [See  Abstracts  Nos.  636  (1911) ; 
57  and  854  (1912).]  E.  H.  B. 

468.  Electrification  by  Spraying  Liquids.  C.  Christiansen.  (Ann.  d. 
Physik,  40. 1.  pp.  107-187,  Dec.  81, 1912.)— This  paper  deals  with  a  series  of 
researches  on  the  electrification  occurring  when  fine  drops  of  liquid  are 
squirted  on  to  a  solid  wall,  by  Lenard  called  waterfall  electricity,  the  present 
author  preferring  the  term  BalloelekirizitHt.  This  is  the  first  communication 
of  a  series  and  presents  in  41  tables  the  results  of  tests  on  a  great  number  of 
liquids.  E.  H.  B. 

460.  Problems  relating  to  Two  Spheres.  G.  B.  Jeffery.  (Roy.  Soc,  Proc. 
Ser.  A.  87.  pp.  109-120,  Aug.  18, 1912.)— A  form  of  the  solution  of  Laplace's 
equation  suitable  for  problems  relating  to  two  spheres  is  found.  The  solution 
is  applied  to  finding  expressions  for  the  potential  and  capacity  of  two  spherical 
conductors.  Tables  of  the  numerical  values  of  the  capacity  coefficients  for 
two  equal  spheres  are  given  and  also  a  table  for  the  capacity  of  a  sphere  in 
the  presence  of  an  infinite  conducting  plane.  A.  Russell.  (Ibid.  pp.  485- 
487,  Dec.  18, 1912.)— Russell  shows  that  the  numerical  values  of  the  capacity 
coefficients  for  equal  spheres  can  be  computed  very  easily  when  the  spheres 
are  close  together.  He  recalculates  the  tables  and  gives  a  formula  for 
calculating  the  capacity  between  a  sphere  and  a  plane  when  they  arc  very 
close  together.  A.  R. 
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470.  Deierminaiion  of  Electrostatic  Capacities  by  Conjugate  Functions. 
J.  W.  Woodrow.  (Phys.  Rev.  85.  pp.  484-448,  Dec,  I912.)--The  author 
obtains  by  means  of  conjugate  functions  the  formula  for  the  capacity,  (l)of  a 
wire  parallel  to  two  planes  intersecting  at  right  angles,  (2)  of  two  wires 
parallel  to  the  earth  and  one  directly  above  the  other,  and  (8)  of  three  parallel 
wires  arranged  so  as  to  be  at  the  corners  of  an  equilateral  triangle.  He  finds 
the  capacity  of  a  two-core  cable  by  a  suitable  transformation  and  also  finds 
the  capacity  of  the  three-core  clover-leaf  type  of  cable  discussed  in  Russell's 
"Alternating  Currents,"  Vol.  I.,  Chap.  V.  A.  R. 

471.  The  Problem  of  Two  Electrified  Spherical  Conductors.  G.  R.  Dean. 
(Phys.  Rev.  85.  pp.  459-469,  Dec,  1912.)— The  author  by  a  suitable  transfor- 
mation of  Laplace's  equation  obtains  a  solution  for  the  potential  at  all  points 
in  the  neighbourhood  of  two  electrified  spheres  having  unequal  radii.  The 
solution  is  in  the  form  of  an  infinite  series  of  zonal  harmonics.  All  the 
mathematical  work  is  clearly  given  and  simplified  formula  are  found  both  for 
the  potential  and  the  potential  gradient  in  the  neighbourhood  of  two  equal 
spheres  having  equal  and  opposite  charges  of  electricity.  A.  R. 

472.  Dust  Figures  produced  by  Electric  Sparks.  E.  H.  Barton  and  W.  B. 
Kilby.  (Phil.  Mag.  24.  pp.  728-786,  Nov.,  1912.)--Lycopodium  powder  was 
used  to  obtain  striae  by  means  of  electric  sparks  from  an  influence  machine 
or  induction  coil,  the  support  being  glass  or  metal.  The  striae  showed  many 
analogies  to  optical  phenomena,  including  reflection,  refraction,  interference, 
and  diffraction.  Distinct  foci  were  obtained  by  reflection  from  concave 
surfaces.  A  "  whispering  gallery  "  effect  was  observed  in  the  shape  of  striae 
normal  to  a  surface  for  a  considerable  distance,  without  divergence  of  the 
wave-normals.    Twenty  reproductions  of  these  dust  figures  are  given. 

E.  E.  F. 

473.  High  Value  of  Induced  Radio-activity  and  of  Conductivity  in  the 
Cordilleras.  W.  Knoche.  (Phys.  Zeitschr.  13.  pp.  1221-1222,  Dec.  15, 
1912.) — Observations  of  radio-activity  by  Elster  and  Geitel's  method  at  the 
mine  Las  Conde  near  Santiago  (8500-8600  m.  above  sea-level)  gave  very  large 
values,  and  observations  of  conductivity  on  clear  and  dry  days  gave  a  mean 
value  of  about  28  x  10~*  e.s.  unit.  The  high  conductivity  was  a  consequence 
of  the  presence  of  an  abnormally  large  number  of  ions,  while  at  the  same 
time  the  velocity  of  the  ions  was  not  far  from  normal.  Probably  the  large 
values  are  due  to  the  high  altitude  and  to  intense  solar  radiation.  R.  C. 

474.  Atmospheric  Electricity.  Observations  at  Seeham  in  Summer t  1911. 
E.  V.  Schweidler.  (Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  1297-1804,  July, 
1912.)— The  observations  [see  Abstract  No.  190  (1912)]  were  continued  in 
July  to  Sept.,  1911.  The  dissipation  curves  of  1911  (very  dry,  hot  summer) 
differed  from  those  of  previous  years  as  to  the  diurnal  variations.  The 
ionisation  due  to  the  penetrating  radiation  was  measured  in  a  zinc  vessel, 
not  hermetically  sealed,  and  in  a  copper  vessel,  hermetically  sealed,  on  shore, 
in  the  air  above  the  lake  and  also  in  the  shallow  water  of  the  lake  (Mattsee) ; 
the  two  apparatus  did  not  agree,  even  when  close  to  one  another.  There  was 
a  decrease  of  the  radiation  above  the  water  and  an  increase  after  rain ;  the 
radiation  at  Seeham  was  much  smaller  than  at  Innsbruck.  H.  B. 

475.  Measurements  of  Atmospheric  Electricity  during  the  Partial  Solar  Eclipse 
on  April  17,  1912.    A.  Brommer.     (Akad.    Wiss.    Wien,  Ber.    121.    2a, 
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pp.  985-995,  June,  1912.  Communication  from  the  Inst.  f.  Radiuniforschung.) 
— Observations  of  atmospheric  electricity  made  during  previous  solar  eclipses 
have  yielded  contradictory  results  in  the  hands  of  di£ferent  experimenters  and 
on  different  occasions,  and  have  given  rise  to  the  belief  that  no  direct  connec- 
tion exists  between  the  variations  in  solar  radiation  and  the  electric  elements. 
Observations  were  made  by  the  author  of  the  numbers  and  velocities  of  the 
positive  and  negative  ions  in  the  atmosphere  near  Vienna  at  intervals  during 
the  day  of  the  eclipse  and  the  following  day.  Meteorologically  both  days 
were  similar,  as  they  opened  with  light  clouds,  which  gradually  cleared  away 
in  the  afternoon.  On  the  17tb  April  a  slight  increase  in  relative  humidity 
took  place  during  the  time  of  eclipse,  otherwise  there  was  nothing  specially 
remarkable  about  the  meteorological  records.  Of  the  electrical  measure- 
ments the  most  noteworthy  were  those  of  positive  and  negative  charge 
per  m.',  which  are  proportional  to  the  numbers  of  positive  and  negative  ions. 
The  positive  charge  showed  a  gradual  decrease  from  0*54  to  0*26  e.s.  unit 
near  the  time  of  maximum  phase,  followed  by  an  equally  gradual  increase  to 
0*52  at  the  end  of  the  eclipse.  The  negative  charge  showed  similar  charac- 
teristics, the  corresponding  values  being  0*52,  0*22,  and  0*54.  The  variations 
before  and  after  the  eclipse  were  slight,  and  they  were  small  and  irregular 
on  the  following  day.  The  velocities  of  the  ions  decreased  slightly  during 
the  first  part  of  the  eclipse,  and  remained  steady  afterwards.  On  both  days 
the  positive  usually  exceeded  the  negative  charge  and  the  value  of  q,  the  ratio 
of  positive  to  negative  charge,  was  therefore  usually  greater  than  1 ;  but  large 
variations  in  this  quantity  occurred  at  the  beginning  and  towards  the  end  of 
the  eclipse.  The  variations  in  the  charges  are  so  well  defined  and  regular 
that  the  author  finds  it  difficult  to  avoid  the  conclusion  that  there  was 
a  direct  connection  between  the  eclipse  and  the  number  of  ions.        R.  C. 

476.  Variations  of  the  Electrical  Conductivity  of  the  Atmosphere  and  of  the 
Air-earth  Current  at  Potsdam,  K.  Kfthler.  (Phys.  Zeitschr.  18.  pp.  1216- 
1221,  Dec.  15,  1912.) — Continuous  registration  of  electrical  conductivity  as 
well  as  potential  gradient  and  charge  on  rain  has  been  made  at  Potsdam 
since  1909.  For  recording  conductivity  two  blackened  copper  wires  20  m. 
long  are  suspended  horizontally  between  hard  rubber  insulators  and  con- 
nected each  with  a  Benndorf  electrometer.  The  upper  wire,  which  is 
charged  positively,  is  H  m.  above  the  ground  ;  the  lower,  negatively- 
charged  wire  is  1  m.  below  the  upper,  Le.  i  m.  above  the  ground.  Each 
wire  is  surrouncJed  by  an  earthed  wire-netting  ^  m.  away.  Six  times  an 
hour  the  wires  are  charged  up  to  -|-  220  and  —  220  volts  respectively,  and 
the  fall  of  potential  during  the  10  mins.  succeeding  each  charge  is 
recorded  by  the  electrometer,  and  therefrom  the  conductivities  of  the 
negative  and  positive  ions  (X.  and  X^.)  are  deduced.  On  "quiet"  days 
the  mean  conductivity  (X^.  -|-X_)  is  0*95  x  10"*  e.s.  unit,  the  mean  potential 
gradient  is  264  volts/m.,  and  the  mean  value  of  q  (=  X^/X.)  is  1*16.  From 
the  mean  values  of  conductivity  and  potential  gradient  is  deduced 
the  mean  air-earth  current.  It  amounts  to  71  X'lO*"^  e.s.  unit,  Le. 
2*4  X  10-w  amp./cm.*.  Solar  radiation  is  found  to  exercise  a  powerful 
influence  upon  the  variations  of  the  electric  elements.  For  example,  the 
seasonal  variation  of  air-earth  current  shows  a  [maximum  in  winter  or 
spring,  and  a  minimum  in  summer  or  autumn  ;  and  the  daily  variation  in 
sommer  has  a  pronounced  minimum  in  the  mid-day  with  maximum  in 
the  evening  and  morning.  The  excess  of  positive  ions  is  greater  in  winter 
than  in  summer  and  smaller  at  mid-day  than   at  night,  q  is  smaller  at 
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mid-day  near  the  ground  than  higher  up.  Fog  almost  always  produces  a 
large  diminution  in  conductivity,  while  dust  frequently  causes  the  potential 
gradient  to  become  negative,  without  affecting  the  conductivity.  This 
appears  to  be  due  to  very  immobile  ions.  R.  C. 

477.  Slokt's'  Law  and  Electronic  Charge.  J.  Roux.  (Comptes  Rendus, 
155.  pp.  1490-1498,  Dec.  28,  1912.)— Discusses  a  correction  to  Stokes'  law 
and  the  percentage  difference  it  would  introduce  in  the  value  obtained  for 
the  electronic  charge  on  Millikan's  plan.    [See  Abstract  No.  948  (1911).] 

E.  H.  B. 


DISCHARGE  AND  OSCILLATIONS. 

478.  Gas  lonisaiion  by  the  Schumann  Rays.  L.  and  £.  Bloch.  (Comptes 
Rendus,  155.  pp.  908-906,  Nov.  4,  1912.) — Ordinary  ultra-violet  rays  produce 
the  Hertz-effect  when  they  strike  a  metal,  but  do  not  ionise  dust-free  air. 
The  author  finds  that  the  Schumann  rays  produce  by  ionisation  an  effect  at 
least  five  times  greater,  at  atmospheric  pressure,  and  25  times  greater  at 
pressures  of  8  cm.,  2  cm.,  1  cm.  than  the  Hertz-effect  of  ordinary  rays.  In  a 
vacuum  the  ionisation  ceases,  but  the  Hertz  effect  of  the  Schumann  rays  is  at 
least  five  times  greater  than  that  of  ordinary  rays.  J.  M. 

479.  Ionisation  of  Air  by  Quartz  Mercury  Arc,  L.  and  E.  Bloch.  (Comptes 
Rendus,  155.  pp.  1075-1078,  Nov.  25, 1912.)— Preliminary  experiments  showed 
that  the  photoelectric  effect  on  brass  of  the  light  from  a  Cooper  Hewitt 
mercury  lamp  is  reduced  very  considerably  by  the  interposition  of  a  quartz 
plate  1  mm.  thick,  and  that  a  plate  of  0*25  mm.  produced  a  sensible  diminu- 
tion. The  rays  intercepted  are  evidently  those  which  have  been  separated 
spectroscopically  by  Tian  [see  Abstract  No.  1857  (1912)],  and  which  corre- 
spond to  the  beginning  of  the  absorption  band  of  quartz.  These  rays  are  only 
feebly  absorbed  b}'  air,  for  in  the  authors*  experiments  there  was  a  distance 
of  about  1  m.  between  the  arc  and  the  photoelectric  receiver.  But  it  was 
thought  these  rays,  or  others  more  refrangible,  might  cause  appreciable 
ionisation  of  the  air  in  the  neighbourhood  of  the  arc.  The  arc  was  enclosed 
in  a  zinc  box,  which  had  two  openings,  one  for  ingress,  the  other  for  egress 
of  air.  Through  the  box  was  sent  a  current  of  filtered  air,  which  passed 
thence  to  a  condenser  connected  to  an  electrometer.  As  soon  as  the  arc  was 
started,  the  condenser  received  electric  charges.  Measurements  were  carried 
out  exclusively  on  the  positive  charges,  whose  presence  is  a  certain  indication 
of  volume  ionisation.  These  charges  could  not  be  attributed  to  diffused 
ultra-violet  light,  which  was  eliminated  as  completely  as  possible  ;  and  no 
effect  was  produced  in  absence  of  the  current  of  air  ;  also  it  was  not  due  to 
the  high  temperature  of  the  quartz  tube,  for  this  was  kept  from  getting  too 
hot.  The  electrometer  deflection  followed  almost  instantaneously  the  strik- 
ing of  the  arc.  It  is  concluded  that  the  light  from  the  mercury  arc  can 
ionise  air,  and  that  the  ionising  action  shows  itself  for  the  rays  which  are  far 
from  being  entirely  absorbed  by  quartz.    [See  preceding  Abstract.]        A.  W. 

480.  Simultaneous  Action  of  Magnetism  and  Gravitation  upon  Ionised  Gases. 
Gouy.  (Comptes  Rendus,  155.  p.  1060,  Nov.  25,  1912.)  C.  G.  Darwin. 
(Ibid.  pp.  1145-1146,  Dec.  2, 1912.)— Gouy  mentions  that  the  apparent  failure 
of  Carnot's  principle  [see  Abstract  No.  216  (1918)]  will  not  occur  if  the  ions 
^re  generated  on  the  walls  of  the  Y^se|,  say^  at  a  high  temperature.     TtiCP 
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the  motion  of  the  ions  from  the  bottom  will  be  opposed  to  that  of  the  ions  in 
the  middle  of  the  gas,  and  an  exact  compensation  may  take  place.  Darwin 
adduces  reasons  why  Carnot's  principle  should  remain  valid  in  any  case. 
Liouville's  dynamical  theorem  is  not  affected  by  the  presence,  in  the 
equations  of  motion,  of  gyrostatic  or  magnetic  terms.  If,  then,  the  distribu- 
tion of  ions  and  molecules  is  fortuitous  to  begin  with,  there  will  be  no 
tendency  to  a  systematic  or  non-fortuitous  distribution,  and  therefore  there 
will  be  no  separation  of  the  ions,  and  no  *'  spontaneous  "  current.        E.  E.  F. 

481.  High  Velocities  of  Photoelectric  Electrons,  R.  Pohl  and  P.  Pring- 
sheim.  (Deutsch.  Phys.  GeselL,  Verb.  14.  21.  pp.  974-982,  Nov.  15, 1912.)— 
Millikan  obtained  values  ranging  from  10  to  100  times  those  formerly 
observed  for  the  initial  velocity  of  electrons  set  free  by  the  action  of  ultra- 
violet light  of  wave-lengths  180  to  800  fifi.  Experiments  are  now  described 
which  indicate  that  these  abnormal  velocities  are  to  be  attributed  to  the 
disturbing  action  of  electric  oscillations.  A.  E.  G. 

482.  lonisation  and  Photo-electricity  of  Vapours  of  Alkali  Metals,  S.  H. 
Anderson.  (Phys.  Rev.  85.  pp.  289-264,  Oct.,  1912.)— When  potassium 
vapour  alone  is  between  the  electrodes  (Ni  electrodes  used)  of  a  vacuum 
tube  there  is  no  conductivity  of  the  usual  type  at  26°  or  60°.  At  100°,  with  a 
p.d.  of  700  volts,  there  is  a  current  arising  from  ionisation  by  the  electric  field. 
There  is  nothing  *of  the  character  of  spontaneous  ionisation.  In  a  tube  with 
two  similar  electrodes,  exhausted  to  the  highest  vacuum,  there  is  a  current  of 
the  order  of  10""  amp.  in  a  direction  opposite  to  the  electric  field,  which 
increases  with  the  field.  This  phenomenon  is  afifected  by  light  and  is 
diminished  by  the  presence  of  K-vapour.  It  confirms  Woodrow's  observa- 
tion of  the  emission  of  -f -particles  from  alkali  metals.  At  temperatures 
above  50°  this  emission  is,  in  the  dark,  large  compared  with  the  electron 
current.  But  for  higher  temperatures  the  emission  of  electrons  is  pre- 
dominant for  p.d.'s  of  800  volts  and  more.  Probably  the  critical  temperature 
is  62°,  the  melting-point  of  K.  At  25°  the  photoelectric  current  is  25  times 
the  current  due  to  the  emission  of  -|— particles,  but  at  higher  temperatures  it 
becomes  very  small  in  comparison  with  the  positive  emission,  unless  an 
auxiliary  voltage  is  applied.  The  max.  vapour  pressure  possible  for  K  at 
25°  is  0-0587  mm.  of  Hg.  E.  E.  F. 

483.  Theory  of  Photoelectric  Action,  O,  W.  Richardson.  (Phil.  Mag. 
24.  pp.  670-574,  Oct,  1912.) — Gives  a  second  theory  [see  Abstract  No.  1414 
(1912)]  which  covers  more  facts  than  the  first.  This  solution  is  dependent  on 
the  assumption  that  the  reflection  of  electrons  can  be  neglected.  This  means 
that  the  only  energy  lost  by  the  electrons  is  used  up  in  overcoming  the 
work  of  the  forces  which  tend  to  retain  them  within  the  interior  of  the 
substances.  Then  the  kinetic  energy  of  the  escaped  electrons  is  equal  to  that 
which  they  acquire  by  the  action  of  light  minus  the  work  which  they  have  to 
do  to  escape.  It.  is  clear  that  the  energy  which  they  acquire  under  the 
influence  of  light  is  /rv,  where  h  is  Planck's  action  constant.  It  has  the  same 
value  for  all  the  electrons  liberated  by  light  of  the  same  frequency  ;  any 
difference  in  the  energy  of  the  electrons  liberated  by  monochromatic  light  is 
therefore  due  to  the  effect  of  collisions  of  the  escaping  electrons  within  the 
substance.  E.  E.  F. 

484.  Reflection  of  Slow  Kathode  Rays,  L.  HouUevlgue,  (Comptes  Ren- 
dus,  165.  pp.  1146-1149,  Dec.  8, 1912.)— The  author  h^s  previously  shown  [see 
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Abstract  No*  1085  (1912)]  that  the  electrons  emitted  by  an  incandescent  carbon 
filament  can  give  under  the  action  of  an  electric  field  created  by  a  p.d.  of 
about  one  hundred  volts,  a  very  clearly  outlined  kathode  bundle.  Experiments 
are  now  described  which  show  that  by  systematically  varying  the  electric 
state  in  the  interior  of  a  receiver  the  efifects  of  apparent  reflection  of  a  kathode 
bundle  can  be  reproduced  at  will,  as  can  also  the  suppression  of  this  reflection. 
There  is  thus  no  doubt  that  the  observed  reflection  at  the  internal  surface  of 
the  glass  is  due  to  the  fact  that  this  surface  is  maintained  at  a  certain  critical 
potential,  and  that  this  result  is  brought  about  automatically  by  successive 
reflections.  When  the  glass  is  at  a  potential  higher  than  the  critical  value 
it  absorbs  the  electrons,  and  a  lowering  of  potential  is  thus  brought  about : 
this  goes  on  until  the  potential  is  reduced  to  the  critical  value  when  reflection 
again  takes  place.  These  successive  reflections  at  the  interior  of  a  receiver 
give  birth  to  a  diffused  light :  when  the  kathodic  bundle  is  no  longer  reflected 
the  light  disappears.  A.  E.  G. 

485.  Light  given  out  by  Gases  under  the  Influence  of  Kathode  Rays.  E. 
Gehrcke  and  R.  Seeliger.  (Deutsch.  Phys.  Gesell.,  Verb.  14.  22.  pp.  1028- 
1081,  Nov.  80, 1912.  Communication  from  the  Physikal.-Techn.  Reichsanstalt.) 
— This  forms  a  continuation  of  experiments  previously  described  [see  Abstract 
No.  906  (1912)],  improved  apparatus  being  used  by  means  of  which  the  paths 
of  the  kathode  rays  are  greatly  elongated.  In  the  first  part,  observations  of 
the  colour  envelope  of  the  kathode  rays  in  nitrogen,  hydrogen,  helium,  argon, 
mercury,  CO,  and  coal  gas  lead  to  the  conclusion  that,  in  general,  elongated 
kathode  rays  show  a  threefold  colour  envelope.  The  colours  observed  depend 
upon  the  pressure  and  the  current.  Comparative  experiments  on  the  positive 
column  in  nitrogen,  hydrogen,  mercury,  and  helium  are  next  described. 
Every  light-striation  has  in  general  three  different  coloured  parts.  The 
sharpest  formed  layers  occur  in  hydrogen  and  the  least  sharp  in  helium  ;  in 
the  latter  the  colour  and  form  is  very  variable.  From  the  results  it  is  also 
clear  that  the  colour  series  of  the  separate  parts  of  a  layer  are  not  alwa3rs  in 
accord  with  those  of  a  lengthened -out  or  accelerated  kathode  ray.  Lastly 
the  spectra  of  different  parts  of  an  elongated  kathode  ray  in  hydrogen,  nitro- 
gen, helium,  and  mercury  are  examined.  These  observations  show  that  the 
colour  envelope  of  the  lengthened-out  kathode  rays  depends  on  the  properties 
of  the  luminous  particles.  A.  E.  G. 

486.  Absorption  of  Gas  in  Vacuum  Tubes.  S.  E.  Hill.  (Phys.  Soc,  Proc. 
25.  pp.  85-48  ;  Discussion,  p.  48,  Dec,  1912.  Electrician,  70.  pp.  228-229, 
Nov.  15, 1912.  Abstract.)— It  has  long  been  known  that  the  continuous  dis- 
charge of  a  current  through  an  ordinary  vacuum  tube  causes  a  gradual 
diminution  of  pressure.  No  experiments  have  yet  been  described  which 
enable  it  to  be  determined  whether  this  action  is  of  a  chemical  nature  or 
merely  due  to  physical  absorption.  In  the  present  experiments  the  electrode- 
less  ring  discharge  is  used  because  the  ions  are  not  shot  directly  into  the  glass 
as  in  the  case  with  metal  electrodes,  and  any  possibility  of  electrode  action  is 
done  away  with,  both  as  regards  absorption  and  evolution  of  gas.  The  bulbs 
used  are  made  of  soda,  Bohemian,  lead,  and  Jena  glass,  and  the  absorptions 
at  different  pressures  are  noted  and  curves  plotted.  Continued  passage  of  the 
current  causes  a  ''saturation"  effect  in  all  these  glasses.  The  decreasing 
order  of  absorption  for  both  air  and  hydrogen  is :  soda,  lead,  Bohemian,  Jena. 
After  two  months  none  of  the  bulbs  had  recovered  their  absorptive  power.  If 
the  action  is  chemical  it  is  natural  to  expect  various  oxidation  products  to  be 
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formed  when  air  is  used.  This  is  proved  to  be  the  case,  for  when  tested  with 
hydrogen  to  reduce  these  products,  a  large  initial  absorption  takes  place. 
That  reduction  actually  occurs  is  proved  by  the  increased  absorption  of 
oxygen  when  air  is  readmitted.  The  peculiar  deposits  on  the  necks  of  the 
bulbs  is  further  evidence  in  support  of  the  chemical  nature  of  the  phenomenon, 
as  is  also  the  fact,  established  by  Soddy  and  Mackenzie,  that  the  inert  gases 
show  correspondingly  small  absorption.  In  the  discussion,  A.  A.  Campbell 
Swinton  pointed  out  that  in  Soddy's  and  the  present  experiments,  forms  of 
electric  discharge  were  employed  with  which  the  amount  of  heat  communi- 
cated to  the  glass  would  be  very  great  as  compared  with  the  amount  of 
*  kathode-ray  bombardment ;  whereas  in  his  experiments  the  converse  was  the 
case.  He  therefore  thinks  it  probable  that  the  cause  of  the  absorption  of  gas 
is  not  necessarily  the  same  in  both  cases.  A.  E.  G. 

487.  Influence  of  Nature  of  Kathode  on  the  Length  of  the  Crookcs  Dark  Space. 
F.  W.  Aston.  (Roy.  Soc.,  Proc.  Ser.  A.  87.  pp.  487-451,  Oct.  81, 1912.)— The 
kathode-fall  is  widely  difiFerent  for  different  metals,  and  it  was  thought 
probable  that  the  length  of  the  dark  space  might  also  be  affected.  On  this 
account  the  following  metallic  kathodes  are  experimented  with  :  Mg,  Al,  Fe, 
Cu,  Zn,  Ag,  Sn,  Pt,  and  Pb,  and  in  addition  kathodes  of  C,  Hg,  HjSOi  and  also 
perforated  kathodes  of  Zn  are  used.  The  gases  employed  are  oxygen  and 
hydrogen,  the  former  on  account  of  the  abnormal  sharpness  of  the  edge  of  its 
dark  space,  the  latter  for  contrast  and  because  it  exhibits  the  primary  kathode 
dark  space ;  the  anode  throughout  is  of  Al.  A  simple  form  of  apparatus,  par- 
ticularly adapted  for  changing  the  kathode  with  minimum  risk  of  accident,  is 
described.  Results  obtained  show  that  the  relations  between  the  values  of 
pressure,  voltage,  current  and  the  length  of  the  dark  space  as  determined  for 
plane  kathodes  of  many  different  materials,  satisfy  the  same  form  of  equation 
as  those  previously  given  for  Al,  the  constants  varying  considerably.  Rough- 
ness of  the  kathode  surface  does  not  appear  to  affect  the  discharge,  if  the 
dimensions  of  the  irregularities  are  small  compared  with  the  length  of  the 
dark  space.  The  length  of  the  dark  space  is  shown  in  the  cases  examined  to 
be  greatest  for  Ag  and  least  for  Mg,  the  metals  following  the  same  order  as  in 
the  kathode-fall.  The  rate  of  change  of  length  of  the  dark  space  with  change 
of  current  density  at  the  surface  of  the  kathode  appears  to  be  the  same  for  all 
kathodes.  Difficulties  in  the  way  of  arriving  at  a  satisfactory  explanation  of 
these  and  other  data  connected  with  the  dark  sp^ce  are  indicated  and  briefly 
discussed.  A.  E.  G. 

488.  Observations  on  the  Glow  Discharge  in  very  Pure  Gases,  G.  Gehlhoff. 
(Deutsch.  Phys.  Gesell.,  Verh.  14.  21.  pp.  960-969,  Nov.  16, 1912.)— Gehlhoff 
and  Rottgardt  found  that  in  the  presence  of  vapours  of  the  alkali  metals  the 
kathode-fall  and  the  discharge  potential  in  a  vacuum  tube  were  very  small 
[see  Abstract  No.  1815  (1910)] ;  and,  further,  the  author  has  found  that  potassium 
vapour  purifies  the  gas.  It  might  therefore  be  expected  that  the  low  kathode- 
fall  and  total  potential  is  caused  by  a  purification  of  the  gas  by  the  electric  dis- 
charge in  potassium  I  vapour  and  the  deposit  of  metallic  potassium  on  the 
kathode.  The  present  experiments  establish  these  assumptions  and  at  the 
same  time  show  in  what  a  very  marked  degree  the  electrical  properties  of  a 
gas  depend  upon  its  purity.  Thus  in  pure  hydrogen  the  striations  are  not 
removed,  while  in  pure  gases  of  the  He  group  and  in  pure  nitrogen  a  com- 
pletely unstriated  discharge  occurs.  A.  E.  G. 
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489.  Phenomena  of  Electric  Pseudo-resonance,  G.  Claude.  (Comptes 
Rendus,  155.  pp.  968-971,  Nov.  11,  1912.)— When  neon  tubes  are  connected 
in  series  with  condensers,  it  has  been  found  that  as  the  number  of  these 
tubes  increases,  the  current  intensity  also  increases  :  thus,  with  the  condenser 
there  is  a  current  of  07  amp. ;  with  one  tube,  0  88  amp. ;  1*10  amps,  with  two, 
1*22  with  three,  and  1*26  amps,  with  four  tubes  in  series.  A  fifth  tube  not 
only  makes  it  difficult  to  illuminate,  but  causes  a  diminution  of  the  current. 
It  is  further  found,  when  the  light  of  one  of  the  tubes  is  examined  photo- 
metrically, that  although  the  current  increases  enormously  the  luminosity  of 
the  tube  diminishes,  although  the  brightness  of  an  incandescent  lamp  placed 
in  circuit  is  greatly  increased.  This  indicates  that  the  luminosity  of  the  tube, 
unlike  that  of  the  incandescent  lamp,  does  not  depend  on  the  efficient 
intensity,  but  on  the  average  intensity  which  diminishes  as  the  number  of 
tubes  is  increased.  The  theoretical  consideration  of  these  observations  is 
dealt  with  at  some  length.  A.  E.  G. 

490.  Bending  of  Electric  Waves  round  a  Large  Sphere.  J.  W.  Nicholson. 
(Phil.  Mag.  24.  pp.  756-765,  Nov.,  1912.) — A  continuation  of  work  referred  to 
in  Abstracts  Nos.  882  (1912)  and  1828  (1910).  The  first  part  of  the  present 
paper  deals  with  points  near  the  axis  in  the  region  of  brightness,  it  being 
shown  that  the  preceding  investigation  does  not  fail  near  the  axis.  The 
second  part  gives  a  general  investigation  of  the  shadow.  The  results  render 
more  emphatic  the  earlier  conclusion  that  the  explanation  of  long-distance 
radio-telegraphy  must  be  sought  elsewhere  than  in  diffraction.  T.  P.  B. 

491.  Eff^ect  produced  by  an  Obstacle  on  a  Train  of  Electric  Waves,  H.  M. 
Macdonald.  (Roy.  Soc,  Phil,  Trans.  212.  pp.  299-887,  Nov.  18,  1912.)— 
The  author  applies  his  previously-obtained  integrals  of  the  ecjuations  of  pro- 
pagation of  electric  disturbances  in  terms  of  the  electric  and  magnetic  forces 
tangential  to  any  surface  enclosing  the  sources  of  the  disturbances.  The 
effect  produced  by  an  obstacle  is  represented  as  a  distribution  of  sources 
throughout  the  space  occupied  by  the  obstacle,  and  the  solution  consists  in 
determining  this  distribution,  or,  what  the  author  has  found  to  be  the  same, 
the  determination  of  the  electric  and  magnetic  forces  tangential  to  the 
surface.  The  waves  incident  on  the  surface  may  be  represented  as  the  effect 
of  a  distribution  of  Hertzian  oscillators.  The  electric  and  magnetic  current 
distributions  at  each  point  of  the  surface  are  the  same  as  if  that  point  were  in 
an  infinite  plane  surface  coinciding  with  the  tangent  plane  to  the  surface  of 
the  obstacle  at  the  point.  The  three  cases  of  perfectly  conducting,  perfectly 
absorbing,  and  imperfectly  conducting  obstacles  arc  discussed  and  their 
respective  asymptotic  expressions  obtained.  H.  H.  Ho. 

492.  Current-potential  Curves  of  the  Oscillating  Spark  and  the  Mechanism  of 
Spark  Conduction,  S.  R.  Milner.  (Phil.  Mag.  24.  pp.  709-721,  Nov.,  1912.)— 
Current-potential  curves  of  the  oscillating  spark  are  obtained  by  the  simul- 
taneous magnetic  and  electric  deflection  of  the  kathode-ray  pencil  in  a 
Braun  tube.  The  primaries  of  two  induction  coils  are  connected  in  series. 
The  first  coil  sends  a  volley  of  kathode  rays  through  the  tube,  while  the  other 
simultaneously  excites  the  oscillation  circuit  Photographs  of  the  curves  are 
reproduced.  When  the  current  and  the  p.d.  between  the  plates  of  the  con- 
denser are  combined,  the  curves  are  spirals,  which  show  that,  as  theory 
demands,  the  potentials  and  currents  are  damped  harmonic  curves,  difiFering 
in  phase  by  90^.    The  decren^ent  is  a^or«  nevly  unifornj  than  logaritbmiCt 
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Curves  connecting  current  with  p.d.  across  the  spark-gap  are  "  crosses/*  show- 
ing an  undamped  p.d.  The  potential  and  current  curves  deduced  are  shown 
in  the  Fig.  As  the  current  passes  through  zero,  the  p.d.  rises  rapidly  to  a 
"  glow  "  p.d.  of  800  volts,  and  then  falls  suddenly  to  an  "  arc  *'  p.d.  of  85  volts, 
at  which  it  remains  while  any  measurable  current  is  passing.  The  arc  p.d. 
increases  with  spark  length^  and  decreases  slightly  with  high  frequency,  but 
the  glow  p.d.  is  independent  of  both.  The  theory  suggests  that  the  difference 
between  the  spark  and  the  arc  discharge  is  to  be  found  in  the  comparative 
coolness  of  the  instantaneous  anode.  It  is  this  that  gives  rise  to  the  glow 
p.d.  Once  the  initial  ionisation  of  the  gap  has  taken  place  under  the  spark- 
ing p.d.,  the  surface  of  the  kathode  rises  rapidly  in  temperature  under 
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bombardment  of  the  massive  positive  ions  of  low  penetrating  power  and 
emits  corpuscles  freely,  and  thus  the  p.d.  falls  to  the  arc  p.d.  The  corpuscles, 
however,  with  their  greater  penetrating  power  will  distribute  their  energy 
over  a  thicker  layer  of  the  anode,  which  will  thus  not  rise  to  the  same  surface 
temperature  as  the  kathode.  On  reversal,  the  new  kathode  is  comparatively 
cool,  and  cannot  supply  corpuscles  at  the  necessary  rate.  The  air  in  the  gap, 
however,  is  ionised,  and  thus  the  conditions  for  the  glow  discharge  are 
present,  until  the  surface  of  the  new  kathode  has  risen  in  temperature.  A 
number  of  features  of  the  spark  are  elucidated  by  the  theory,  and  photographs 
supporting  the  theory  are  given.  Incidentally  it  is  mentioned  how  the 
apparatus  may  be  used  to  determine  frequencies  as  high  as  2  x  10*  per  sec. 

T.  P.  B. 


S  493:  Measurement  of  Damping  in  Electrical  Oscillaiion  Circuit,  F.  Kiebitz. 
(Deutsch.  Phys.  Gesell.,  Verb.  14.  22.  pp.  1015-1022,  Nov.  80, 1912.)— Bjcrknes* 
method  of  determining  damping  involves  the  assumptions  (1)  that  the 
influence  of  the  damping  on  the  frequency  is  negligible ;  (2)  that  the  re- 
sonance curve  is  used  only  in  the  neighbourhood  of  the  resonance  point  ; 
(8)  that  the  back- working  of  the  secondary  on  the  primary  is  negligible. 
With  regard  to  (8)  it  is  very  difficMlt  to  determine  a  sn^aU  coupling,  and, 
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therefore,  it  is  in  many  cases  uncertain  whether  Bjerknes'  formulae  are 
applicable  or  not.  In  the  present  paper  theory  is  given  leading  to  formulae 
which  may  be  employed  without  the  reservations  (2)  and  (8).  T.  P.  B. 

494.  Oscillographic  Study  of  the  Singing  Arc.  J.  E.  Hoyt.  (Phys.  Rev.  35. 
pp.  887-396,  Nov.,  1912.) — The  object  of  the  paper  is  to  discover  how  the 
musical  note  emitted  by  the  arc  varies  in  character  as  two  or  more  condenser 
circuits  arc  placed  in  parallel  across  the  arc.  Oscillograph  curves  are  given, 
showing  the  currents  in  the  arc  and  in  the  condenser  circuits.  The  con- 
struction of  an  acoustic  oscillograph  is  described,  which  is  used  to  give  a 
record  of  the  note  simultaneously  with  the  oscillograms  of  the  currents.  In 
the  case  of  a  single  shunt  circuit,  the  sound  is  isochronous  with  the  electrical 
oscillation,  and  shows  only  one  harmonic.  For  more  complex  shunts  it 
appears  that  there  are  harmonics  in  the  note  which  do  not  exist  in  any  of 
the  electric  circuits.  With  a  complex  shunt  the  note  is  more  likely  to 
correspond  to  the  higher  electrical  frequency,  when  the  arc  is  short,  but  to 
the  lower  when  the  carbons  are  further  apart.  T.  P.  B. 

495.  Effect  of  Magnetic  Field  on  lonisation  Currents,  W.  Duane.  (Le 
Radium,  9.  pp.  342-347,  Oct.,  1912.)— A  complete  account  of  the  experiments 
described  in  Abstract  No.  1542  (1911),  the  preliminary  results  being  verified. 

E.M. 

ELECTRICAL  PROPERTIES  AND  INSTRUMENTS. 

496.  Electric  Conductivity  of  Diamond.  H.  v.  Wartenberg.  (Phys. 
Zeitschr.  13.  pp.  1123-1126,  Nov.  15,  1912.)— As  the  result  of  these  experi- 
ments it  is  concluded  that  diamond  up  to  1350°  has  at  least  a  specific 
resistance  of  10*  ohms-cm.  and  probably  a  much  greater  value.  E.  H.  B. 

497.  Electric  Conductivity  of  Thin  Films  of  Dielectric,  E.  Branly. 
(Comptes  Rendus,  155.  pp.  988-939,  Nov.  11,  1912.)— With  a  view  to 
elucidating  the  action  of  wireless  detectors,  the  author  studies  the  behaviour 
of  thin  films  of  dielectrics.  The  substances  used  arc  gutta-percha,  collodion, 
mica,  celluloid,  and  paraffin.  The  thickness  of  the  films  varies  from  5  /*  to 
25 II,  The  films  are  placed  between  a  fixed  metallic  disc  and  a  movable  one, 
which  is  pressed  against  the  film  with  varying  pressure.  All  the  films 
exhibit  the  same  behaviour.  They  all  become  conducting  at  a  certain 
pressure,  the  current  through  the  film  being  proportional  to  the  e.m.f. 
When  this  conductivity  has  been  established,  an  electric  discharge  at  a 
distance  reduces  suddenly  the  resistance  of  the  film.  The  electric  state  of 
the  film  is  again  stable,  the  current  being  proportional  to  the  e.m.f.  A 
suitable  mechanical  shock  restores  the  resistance  of  the  film  to  its  original 
value.  A  small  contact  gives  the  same  results  as  the  disc  contact.  The 
dielectric  film  between  two  metallic  discs  is,  at  suitable  pressures,  as  sensitive 
as  other  wireless  detectors,  and  may  be  used  for  quantitative  determinations. 

T.  P.  B. 

498.  Surface  Conduction  of  Electricity,  J.  Stock.  (Acad.  Sci.  Cracovie, 
Bull.  6a.  pp.  635-656,  June,  1912.) — Measures  the  conductivity  of  nitrobenzol 
and  other  liquids  with  and  without  the  addition  of  quartz  sand  to  increase  its 
surface.  Calculates,  on  the  basis  of  Helmholtz's  theory,  the  thickness  of  the 
electric  double  layer  active  in  electric  osmose.    It  turns  out  to  be  about 
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30  times  the  diam.  of  the  molecule.  The  charge  per  cm.*  of  the  limiting 
layer  is  1110  e.s.  units,  which  makes  the  number  of  monovalent  ions  per 
cm.'  2'4  X  10",  with  a  distance  apart  amounting  to  6*5  /i/i.  This  is  the  same 
as  their  mean  distance  from  the  wall  of  the  tube.  The  coefficient  of  friction 
between  nitrobenzol  and  glass  is  44,000  gm.  cm.-"  sec.-^  E.  E.  F. 

490.  Determination  of  the  International  Ampere  in  Absolute  Measure.  E.  B. 
Rosa,  N.  £.  Dorsey,  and  J.  M.  Miller.  (Bureau  of  Standards,  Bull.  8. 
pp.  269-898,  June  15, 1912.  Electrician,  70.  pp.  846-847,  Feb.  7, 1918.  Abstract.) 
— This  paper  describes  in  full  the  new  current  balance  constructed  at  the 
Bureau  of  Standards  [see  Abstract  No.  74  (1912)].  The  type  of  balance  is 
similar  to  that  used  by  Rayleigh  in  1884,  and  since  employed  by  Janet,  Laporte, 
and  Jouast,  at  Paris.  The  electrical  system  consists  of  one  pair  of  fixed  coils 
and  one  moving  coil,  and  with  these  (on  reversal  of  a  current  of  1  amp.)  the 
balancing  mass  is  about  6  gm.  To  reduce  the  error  due  to  the  heating  of  the 
fixed  coils  a  system  of  water  cooling  was  designed  to  carry  away  the  heat  as 
fast  as  generated.  To  protect  the  moving  coil  from  outside  influences  it  was 
enclosed  in  a  water-jacket  through  which  watep  at  a  constant  temperature 
was  passed.  To  obtain  checks  upon  the  work  and  a  final  result  of  greater 
weight,  several  pairs  of  fixed  coils  have  been  used,  and  several  diflFerent 
moving  coils,  with  two  different  radii  both  in  the  fixed  and  in  the  moving 
coils,  Rayleigh  has  shown  that  the  ratio  of  the  radii  of  the  coils  is  the 
principal  term  in  the  constant  of  the  instrument.  Very  careful  measurements 
were  made,  therefore,  in  order  to  obtain  this  ratio  with  high  precision.  The 
construction  of  the  balance  is  described  in  detail,  and  the  sources  of  error, 
e.g.,  maladjustment,  effect  of  leads,  changes  in  dimensions,  errors  in  measure- 
ments of  dimensions,  and  magnetisation  of  parts  are  fully  considered.  The 
final  result  is  given  in  two  forms  :  (1)  That  the  e.m.f.  of  their  Weston  normal 
cells  at  20°  C.  was  1-01822  semi-absolute  volts  [i.e.  in  terms  of  the  inter- 
national ohm  and  ampere  (10"'  C.G.S.)],  and  (2)  the  electrochemical  equiva- 
lent of  silver  when  pure  electrolyte  is  used  in  a  porous  pot  form  of  voltameter 
or  a  non-septum  form,  is  1*11804  mgm.  per  coulomb.  F.  E.  S. 

600.  Absolute  Measurement  of  Resistance  by  Alternating-current  Methods, 
A.  Campbell.  (Roy.  Soc,  Proc.  Ser.  A.  87.  pp.  891-414,  Oct.  81, 1912.)— A 
standard  mutual  inductance  of  novel  type  [see  Abstract  No.  1571  (1907)]  has 
formed  the  basis  for  the  determination  of  the  unit  of  resistance  in  absolute 
measure  by  two  difiFerent  methods  in  both  of  which  alternating  current  is 
used.  In  the  first  of  these,  two-phase  alternating  currents  are  used.  If  M  is 
the  mutual  induction  of  the  inductometer  and  R  is  the  standard  resistance 
the  alternating  p.d.  on  which  is  balanced  by  the  induced  alternating  p.d.  on 
the  inductometer,  then  R  =  AwM/B,  A  cos  utt  and  B  sin  ut  being  the  in- 
stantaneous values  of  currents  in  quadrature.  A  vibration  galvanometer 
tuned  to  the  frequency  of  the  alternator  was  used  as  a  detector.  The  mean 
result  of  8  experiments  shows  that  1  international  ohm  =  1*00025  ohm 
(10-0  C.G.S.).  In  the  second  method  the  capacity  of  a  condenser  is  evaluated 
in  terms  of  a  resistance  R  and  a  frequency  n  by  Maxwell's  commutator  method, 
and  in  terms  of  two  resistances  (R  and  P)  and  a  calculated  mutual  induct- 
ance M,  by  Carey  Foster's  method.  The  first  method  gives  bnKR  =  a(l  —  /3), 
where  b  and  a  are  the  ratio  arms,  K  is  the  capacity  of  the  condenser,  and 
fi  a  small  correction  depending  on  the  resistances  of  the  galvanometer, 
battery,  etc.  The  Carey  Foster  method  gives  PKR  ===  M  (corrections  being 
neglected),  and  from  the  two  methods  we  have  P  =  Mii6/[a(l  — /3)]  which 
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gives  P  in  terms  of  a  mutual  inductance  and  a  frequency.  Various  difficulties 
having  been  considered,  and  especially  the  variation  of,  capacity  due  to 
change  of  frequency,  the  final  result  is  given  as  1  international  ohmslKKXIdf 
ohms  (IQ-^  C.G.S.),  a  value  almost  identical  with  that  obtained  by  the  two- 
phase  method.    The  probable  error  is  given  as  about  1  part  in  10,000. 

F.  E.  S. 

501.  The  Silver  Voltameter.  E.  B.  Rosa,  G.  W.  Vinal,  and  A.  S. 
McDaniel.  (Electrical  World,  60.  pp.  1261-1268,  Dec.  14, 1912.  Elektro- 
techn.  Zeitschr.  84.  pp.  282-284,  Feb.  27,  1918.)— An  historical  review  of  the 
work  done  on  the  silver  voltameter  from  1880  to  1908  precedes  a  description 
of  the  authors'  investigation  at  the  Bureau  of  Standards.  The  results  of  this 
investigation  are  given  in  4  papers.  In  the  first  two  of  these  the  voltameters 
are  described.  Some  of  the  kathodes  were  of  platinum  and  some  of  gold,  and 
the  capacities  varied  from  125  c.cm.  to  860  c.cm.  The  types  of  voltameters 
used  were  :  (1)  with  filter  paper,  (2)  with  the  porous  cup,  (8)  with  a  glass  cup 
under  the  anode,  and  (4)  the  siphon  form.  A  difference  in  the  silver  deposits 
of  about  40  parts  in  100,000  was  found  between  the  filter-paper  voltameter  and 
the  porous-cup  form,  the  latter  giving  the  lower  value.  It  was  found  that  a 
silver  nitrate  solution  was  contaminated  by  means  of  filter-paper  and  the 
contaminated  solution  gives  the  heavier  deposit  »n  electrolysis.  All  kinds  of 
paper  produce  the  same  effect  as  do  also  many  organic  materials.  Striation 
in  the  deposits  could  be  produced  only  by  adding  strong  reducing  agents  to 
the  electiolyte,  and  since  the  filter-paper  deposits  were  striated  it  was  evident 
that  cellulose  must  act  as  a  strong  reducing  agent.  Further  experiments  led 
to  the  conclusion  that  the  reducing  action  on  AgNOs  solutions  takes  place 
through  the  formation  of  oxycelluloses,  probably  decomposing  into  furfural- 
dehyde  or  some  of  its  homologues.  Since  pure  cotton  cellulose  is  a  hexo- 
polyosc,  and  not  generally  considered  as  yielding  furfuraldehyde,  careful  tests 
were  made  which  showed  it  to  be  present.  A  pure  electrolyte  containing 
0*001  per  cent,  of  polymerised  furfural  when  electrolysed  gave  a  strongly 
striated  deposit  similar  to  that  of  the  filter-paper  voltameter.  The  authors 
have  formulated  a  theory  to  account  for  the  changes  from  the  crystalline 
deposits  of  pure  solutions  to  the  non-crystalline  and  striated  deposits  of  the 
impure  solutions.  It  appears  that  the  first  essential  condition  for  striations  is 
the  presence  of  a  colloid  that  will  be  deposited  on  the  kathode.  The  second 
essential  condition  is  a  motion  of  the  liquid  over  the  kathode  surface.    F.  E.  S. 

602.  Resistance  Coils  for  Alternating-current  Work,  H.  L.  Curtis  and 
F.  W.  Grover.  (Bureau  of  Standards,  Bull.  8.  pp.  496-517,  Nov.  1, 1912.)— 
A  theoretical  dif?cussion  is  given  to  show  the  conditions  which  must  be  ful- 
filled in  the  construction  of  resistance  coils  in  order  that  the  phase  angle  shall 
be  small  and  the  change  of  resistance  with  frequency  negligible.  These 
principles  are  applied  to  the  design  of  coils  of  different  values,  and  speci- 
fications are  given  for  the  construction  of  colls  of  different  denominations 
from  0-1  to  10,000  ohms.  ]^.  E.  S. 

603.  Silver  Voltameter.  A.  Boltzmann.  (Akad.  Wiss.  Wien,  Ber.  121. 
2a.  pp.  1051-1074,  June,  1912.) — Experiments  were  made  to  compare  the 
relative  weights  of  the  silver  deposits  in  voltameters  in  which  the  original 
kathode  surfaces  were  sometimes  clean  platinum  and  sometimes  platinum 
coated  with  silver.  The  deposits  were  from  1  to  8  gm.  and  those  on  a  clean 
Pt  surface  were  about  01  mgm.  heavier  than  the  deposits  on  a  surface 
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previously  coated  with  silver.  A  still  heavier  deposit  was  obtained  when  the 
area  of  the  clean  Pt  kathode  was  reduced  by  one-half.  The  author  con- 
cludes that  it  is  best  to  make  the  deposit  on  a  kathode  previously  coated  with 
silver.  Other  experiments  were  made  to  detect  the  influence,  if  any,  of  the 
anode  liquid ;  no  disturbing  influence  was  found.  Further,  the  mass  of  the 
deposit  was  found  to  be  the  same  when  the  voltameter  was  exposed  to  bright 
sunlight  as  when  kept  in  the  dark.  F.  E.  S. 

604.  Measurement  of  the  Inductances  of  Resistance  Coils,  F.  W.  Grover 
and  H.  L.  Curtis.  (Bureau  of  Standards,  Bull.  8.  pp.  455-485,  Nov.  1, 
1912.) — In  this  paper  is  treated  the  measurement  of  the  "  effective  induct- 
ance "  of  non-inductive  resistance  coils  for  use  in  alternating-current  bridges 
and  in  potentiometer  circuits  where  it  is  desired  to  know  the  phase-angle. 
The  latter  depends  on  the  inductance  and  the  capacities  between  the 
windings  and  between  the  various  parts  of  the  coil  and  the  earth.  The 
"effective  inductance"  is  that  value  of  inductance  which  would  produce 
the  observed  phase-angle.  The  measurements  with  coils  of  low  resistance 
are  best  made  by  means  of  a  substitution  method,  using  as  a  standard  of 
reference  a  resistance  of  the  same  nominal  value  as  the  unknown,  but  such 
that  its  inductance  may  be  calculated  from  its  dimensions.  Both  parallel 
wires  and  circles  have  been  used.  To  obtain  small  variations  of  resistance, 
with  negligible  change  in  inductance,  wires  of  equal  dimensions  but  of 
different  conductivities  were  substituted  one  for  the  other.  For  resistances 
of  1000  ohms  and  upwards  the  capacity  of  a  parallel-wire  standard  with 
respect  to  the  earth  becomes  important.  Attention  is  called  to  the  fact  that 
the  usual  formula  for  the  capacity  of  such  a  standard  applies  only  when  the 
potential  of  one  wire  is  as  much  above  the  earth  potential  as  the  other  is 
below  it.  A  method  is  given  for  adjusting  the  potentials  of  the  bridge  to 
their  correct  values,  and  this,  having  been  accomplished,  the  substitution 
method  gives  accurate  results  with  resistances  at  least  as  high  as  10,000  ohms. 
Two  methods  are  given  for  the  measurement  of  the  effective  inductances 
of  coils  in  those  cases  where  it  is  impracticable  to  construct  primary 
standards  but  these  are  not  so  precise.  F.  £.  S. 

506.  The  Mutual  Inductance  of  Two  Coaxial  Circular  Currents,  H. 
Nagaofca.  (Phys.  Soc.,  Proc.  25.  pp.  81-84;  Discussion,  p.  84,  Dec, 
1912.) — Methods  are  given  for  the  rapid  calculation  of  the  mutual  inductance 
of  two  coaxial  circular  currents.  Maxwell's  first  formula  is  converted  into 
theta-f unctions  and  then  expanded  in  a  Jacobian  q  series.  The  logarithmic 
values  of  this  series  have  been  tabulated  in  a  previous  paper  by  the  author. 
When  the  circles  are  near  to  one  another  a  series  for  M  is  given  in  terms  of 
^1,  where  qi  is  the  complement  of  q.  In  this  paper  Maxwell's  second  formula 
is  treated  in  a  similar  way.  A  table  of  the  values  of  these  series  formulae, 
computed  by  Tishima  to  seven  decimal  figures,  is  given.  The  chief  advantages 
of  this  table  are  that  nearly  all  practical  cases  are  included  within  a  short 
range  of  the  argument,  and  the  calculation  is  simple,  as  the  numbers  in  the 
difference  columns  are  small.  By  the  help  of  these  tables  and  series  the 
mutual  inductance  between  two  coaxial  currents  can  be  easily  computed  to  a 
high  degree  of  accuracy.  A.  R, 

606.  Resistance  Measurements  of  High  Precision.    F.  E.  Smith.    (Phil. 
Mag.  24.  pp.  541-569,  Oct.,  1912.    From  the  National  Physical  Laboratory.}— 
Certain  new  bridge  methods  of  measuring  with  high  precision  the  resistance 
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of  a  platinum  thermometer,  or  similar  resistance,  are  described.  The  sources 
of  error  due  to  the  heating  e£fect  of  the  current  and  the  heating  effect  in  the 
bridge  arms  are  considered,  and  various  arrangements  of  the  resistance 
measuring  apparatus  designed  to  secure  accuracy  are  fully  discussed. 

M.S. 

607.  Four-terminal  Conductor  and  the  Thomson  "bridge,  F.  Wenner. 
(Bureau  of  Standards,  Bulh  8.  pp.  659-610,  Nov.  1, 1912.)— In  low-resistance 
standards  capable  of  carrying  large  currents,  the  surfaces  of  the  contacts 
through  which  the  current  enters  and  leaves  must  be  large.  In  many  cases 
the  resistance  depends,  to  some  extent,  on  the  manner  in  which  the 
current  leads  are  attached.  In  alternating-current  measurements  it  is  also 
necessary  to  know  the  inductance.  The  present  paper  points  out  the  condi- 
tions which  must  be  fulfilled  in  order  that  the  resistance  may  be  definite,  or 
both  the  resistance  and  inductance  be  definite.  The  design  of  low-resistance 
standards  is  discussed,  and  the  theory  of  the  Thomson  bridge  using  linear 
four-terminal  conductors  is  given.  [See  also  Searle,  Abstract  No.  475  B  (1910).] 

F.  E.  S. 

608.  Hall-effect  in  Metals  at  Low  Temperatures.  H.  Alterthum.  (Ann. 
d.  Physik,  89.  5.  pp.  988-960,  Dec.  5,  1912.)— An  experimental  and  theoretical 
research  of  which  the  chief  results  may  be  summarised  as  follows  : — (1)  In 
extension  of  previous  data  the  Hall-eflFect  was  investigated  at  various  tempera- 
tures down  to  that  of  liquid  hydrogen.  The  temperatures  actually  used  were 
(a)  room  temperature  291°  K.,  (6)  a  mixture  of  solid  C0»  and  ether  at 
194°  K.,  (c)  liquid;air  88°  K.,  and  (d)  liquid  hydrogen  at  20°  K.  (2)  The  curves 
for  the  Hall-effect  and  temperature  have  a  regular  form  ;  Cu,  Cd,  Sb,  Au 
show  maxima,  Al  and  Pt  minima.  (8)  The  ferromagnetic  bodies  Fe  and  Ni 
decrease  to  the  temperature  of  liquid  air,  and  then  assume  a  constant  value. 
(4)  The  previous  attempts  to  bring  the  Hall-effect  into  agreement  with  elec- 
tron theory  by  explaining  it  as  due  to  the  action  of  the  field  on  free  electrons 
could  not  account  successfully  for  the  difference  of  the  signs.  (5)  Also  at 
very  low  temperatures,  since  the  conductivity  (and  therefore  the  speed  of  the 
electrons)  there  increased,  the  Hall-effect  should  have  increased,  which  is  not 
the  case.  (6)  The  present  experimental  data  with  their  maxima  and  minima 
point  rather  to  the  existence  of  some  complicated  relations  lying  at  the  root 
of  the  Hall-effect  (7)  At  the  absolute  zero  the  relations  are  essentially  sim- 
plified. The  endeavour  is  made  to  bring  the  Hall-effect  at  absolute  zero  into 
relation  with  diamagnetism.  (8)  The  curves  with  maxima  belong  to  diamag- 
netic  metals,  those  with  minima  to  paramagnetic  ones.  (9)  This  relation  held 
for  Cu,  Au,  and  Ag,  whose  Hall-effects  have  the  negative  sign.  (10)  No  such 
relation  could  be  found  for  Zn,  Cd,  Sb,  Te,  and  Pb,  nor  for  the  magnetic  metals 
(except  Fe  and  Co),  whose  Hall-effects  have  the  positive  sign.  (11)  It  is  also 
found  that  the  diamagnetic  susceptibilities  of  these  metals  are  not  independent 
of  the  temperature.     [See  Abstract  No.  448  (1910).]  E.  H.  B. 

600.  Three-plate  Condenser  and  Dielectric  Constants  of  Solid  Bodies,  E. 
Qriineiseo  and  E.  Giebe.  (Phys.  Zeitschr.  18.  pp.  1097-1101 ;  Discussion, 
p.  1101,  Nov.  15,  1912.  Paper  read  before  the  84.  Naturforscherversamml., 
Miinster,  Sept.,  1912.)— The  determination  of  the  dielectric  constant  of  a  solid 
body  by  placing  a  plate  of  the  substance  between  the  two  plates  of  a  con- 
denser can  only  be  made  accurately  if  special  precautions  are  taken.  The 
"edge"  correction  and  the  capacity  of  the  condenser  with  respect  to  the 
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earth  must  both  be  taken  into  consideration.  A  three-plate  condenser  in 
which  the  two  outer  plates  are  earthed  is  to  be  preferred  to  a  two-plate  con- 
denser because  the  capacity  is  independent  of  the  surroundings,  and  the 
"edge"  correction  is  proportionately  smaller.  A  formula  is  given  for  the 
calculation  of  the  capacity  of  a  three-plate  condenser,  and  this  formula  is 
verified  by  experiment.  T.  P.  B. 

610.  Volia-effecL  F.  Sanford.  (Phys.  Rev.  85.  pp.  484-489,  Dec, 
1912.) — Finds  by  experiments  that  the  Volta-eftect  is  not  due  to  any  elec- 
troijrtic  action  between  the  opposed  metals,  but  diflEerent  metals  when  in 
contact  with  the  earth  or  with  the  inside  of  the  same  hollow  conductor  may 
be  at  di£Ferent  potentials  relative  to  each  other.  E.  H.  B. 

611.  Thermo-electric  Properties  of  the  Iron-Nickel-Carhon  System,  £.  L. 
Dupuy  and  A.  Portevin.  (Comptes  Rendus,  165.  pp.  1082-1085,  Nov.  25, 
I912.)--The  authors  have  determined  the  thermal  e.m.f .  against  lead  of  alloys 
containing  0*07  to  1*05  %  carbon  and  0  to  80  %  Ni,  the  residue  being  iron 
except  for  impurities  which  never  exceeded  0*25  %.  Measurements  were 
made  between  —78-5°  and  0°  C.  and  0°  and  100°  C.  on  samples  as  made,  after 
annealing,  and  after  hardening.  The  results,  plotted  in  the  form  of  concen- 
tration-e.m.f.  curves  show  a  minimum  at  the  martensite-austenite  change- 
point.  It  is  suggested  to  use  the  method  as  one  to  control  the  results  of 
chemical  analysis.  F.  C.  A.  H.  L. 

612.  Construction  and  Constants  of  a  Rectangular  Galvanometer,  A. 
Ferguson.  (Phil.  Mag.  24.  pp.  788-604,  Nov.,  1912.)— The  field  at  any 
point  in  the  plane  of  a  rectangular  coil  carr3dng  a  current  i  can  be  expressed 
in  the  form  F  =  i(l//>i  -|-  Ijpt  +  Ipjt  +  Ipj^,  where  />i,#,,  etc.,  are  the  lengths 
of  certain  perpendiculars.  If  Hs  measured  by  means  of  a  current  balance,  F 
can  be  obtained  in  terms  of  it  and  ^Ip),  The  author  then  enters  into  a 
mathematical  discussion  and  shows  that  for  a  rectangular  coil  of  given  length 
of  wire  the  square  is  the  least  advantageous  form  but  is  better  than  the  circle 
as  regards  field  intensity,  at  its  centre  of  S3mimetry.  He  then  shows  that,  for 
a  rectangular  single-layer  coil  of  dimensions,  c  =  21  cm.  and  </  =  80  cm.,  and 
with  breath  of  winding  of  1  cm.,  the  field  at  the  centre  of  the  coil  is 
Mlcd .  >/(c*  -I-  cP)t  the  error  introduced  in  neglecting  the  breadth  being  of  the 
order  of  1  part  in  10,000.  He  points  out  that  an  important  error  may  arise 
through  irregularities  in  the  winding  of  the  turns  and  shows  how  to  calculate 
the  errors  due  to  slight  deviation  from  trueness  in  the  side  of  a  square.  The 
error  due  to  curvature  at  the  corners  is  negligible.  To  test  the  galvanometer 
he  measures  H,  and  obtains  results  which  are  in  good  agreement  with  those 
secured  with  the  aid  of  a  Helmholtz  galvanometer  having  cylindrical  coils. 

W.  C.  S.  P. 

ALTERNATING  CURRENTS  AND  MAGNETISM. 

613.  Multi-lamellar  Magnetic  Screens,  W.  Esmarch.  (Ann.  d.  Physik, 
89.  6.  pp.  1540-1552,  Dec.  28,  1912.)— The  galvanometer  of  Du  Bois  and 
Rubens  is  provided  with  a  triple  shield,  and  that  used  by  Nichols  and 
Williams  with  a  quadruple  screen  [but  see  Abstract  No.  291  (1909)].  The 
author  describes  experiments  on  the  effect  of  multiple  screens  made  from 
alternate  layers  of  iron  wire  and  cardboard.  The  method  of  testing  was  by 
means  of  two  opposed  current  circuits  round  a  needle^  one  circuit  within  and 
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the  other  outside  the  screen.  The  wires  employed  to  form  the  screens  were 
of  Russian  and  Swedish  iron  with  a  permeability  between  100  and  116.  The 
results  are  given  in  the  form  of  curves  and  tables.  These  show  that  the 
screening  increases  with  the  number  of  layers,  but  very  slowly  after  a  certain 
number  of  layers  is  reached.  It  is  advantageous  to  use  cardboard  of  the  same 
thickness  as  the  wire  employed,  and  the  permeability  of  the  iron  wire  has  a 
great  influence  on  the  amount  of  screening  obtained.  In  some  cases  over  60 
layers  of  iron  wire  were  employed.  G.  E.  A. 

514.  Theoretical  Contribution  to  Methods  of  Measuring  the  Hall-effect,  F. 
Kol^c6k.  (Ann.  d.  Physik,  89.  6.  pp.  1491-1689,  Dec.  28,  1912.)— A  thin 
rectangular  plate  of  cast  bismuth  has  two  thick  copper  wires  connected  to  its 
short  sides,  and  a  single  thin  copper  wire  (Hall  electrode)  to  the  middle  of 
one  of  the  long  sides,  whilst  the  opposite  long  side  has  a  pair  of  electrodes  at 
equal  distances  from  the  midpoint  of  that  side.  The  pair  of  points  is  con- 
nected through  a  rheostat  or  resistance  box,  and  the  galvanometer  is  placed 
between  the  rheostat  and  the  single  electrode.  The  galvanometer  deflection 
due  to  the  Hall-effect  depends  on  the  distance  of  the  pair  of  electrodes  from 
the  middle  of  the  side,  and  is  reduced  by  one-half  when  the  electrodes  are  at 
the  ends  of  the  long  side.  This  presents  a  mathematical  problem  in 
conduction  with  which  the  rest  of  the  paper  is  concerned.  G.  £.  A. 

515.  Thermomagnetic  Study  of  Steel,  S.  W.  J.  Smith.  (Phys.  Soc.,  Proc. 
25.  pp.  77-81,  Dec,  1912.) — Use  is  made  of  the  fact  that  there  i?,  for  simple 
ferromagnetic  substances,  a  field  for  which  the  permeability  variation  with 
temperature  is  comparatively  small  except  in  the  neighbourhood  of  the 
critical  temperature.  In  such  fields  there  is  a  very  clearly  marked  peak  in 
the  permeability-temperature  curve.  This  peak  is  exhibited  by  the  carbide  of 
iron  (cementite)  which  exists  in  annealed  carbon  steels,  and  in  a  particular 
steel  containing  0*85  per  cent,  of  carbon  there  was  a  sharply  marked  maximum 
of  permeability  at  210^^0.  It  is  considered  possible  to  determine  the 
percentage  of  carbon  in  a  given  steel  by  means  of  this  thermomagnetic 
property.  G.  E.  A. 

516.  Changes  in  Iron  and  Steel  at  High  Temperatures,  K,  Honda  and 
H.  Takagi.  (Mathematico-Physicai  Soc,  Tokyo,  Proc  6.  20.  pp.  294-806, 
Oct,  1912.) — It  has  been  determined  metallographically  that  a  iron,  the 
strongly  magnetic  form,  is  converted  into  /3  iron,  only  weakly  magnetic,  at 
770°  C.  and  into  the  y,  or  most  feebly  magnetic,  form  at  890°  C,  and  that 
similar  changes  occur  in  mild  steels.  Unlike  the  processes  of  melting  and 
boiling,  these  changes  do  not  take  place  at  one  definite  temperature  but 
within  a  certain  definite  temperature-interval.  Magnetic  tests  have  also 
shown  that  y  iron  is  converted  into  d  iron  at  1280°  C.  Although  a 
change  in  state  necessitates  alteration  in  one  or  more  properties  of  a 
body  it  does  not  follow  that  the  whole  of  the  properties  are  affected  by 
the  change.  Experiments  in  which  magnetic  permeability,  temperature,  and 
time  have  been  observed  simultaneously,  have  been  carried  out  on  Kahlbaum's 
pure  iron,  steels  containing  from  014  to  15  %  carbon  and  on  a  steel  contain- 
ing 5  %  tungsten  and  06  %  carbon.  The  results  show  that  the  /3— a  or  a— ^ 
change  occurs  over  a  small  interval  of  temperature  which  increases  with 
increase  of  carbon.  The  evolution  of  heat  during  the  /3— a  or  y — a  change 
cannot  be  observed  in  the  case  of  steels.  Eutectic  separation  of  iron  from 
solid  solution  is  accompanied  by  a  much  larger  evolution  of  heat  and  by  a 
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discontinuity  in  the  increase  of  magnetic  i>ermeability.  The  temperature  of 
the  eutectic  change  is  30 — 40P  higher  on  heating  than  cooling.  Recalescence 
results  from  the  separation  ,of  iron  from  the  solid  solution  and  not  from  the 
fi—a  or  y — a  change  in  the  iron.  F.  C.  A.  H.  L. 

617.  Magnetisation  of  Heusler  Alloys  as  a  Function  of  the  Temperature. 
P.  W.  Gumaer.  (Phys.  Rev.  85.  pp.  288-805,  Oct.,  1912.)— The  ballistic 
method  employed  by  Weiss  and  Stifler  was  used  to  determine  the  saturation 
value  of  the  magnetisation  intensity  for  two  ellipsoids  containing  about  62  per 
cent  of  copper.  A  moleculac  theory  of  magnetism  is  developed,  from  which 
the  variation  of  specific  intensity  of  magnetisation  with  temperature  could  be 
expressed.  The  experimental  and  theoretical  curves  agree  above  200°  C,  and 
the  critical  temperature  was  810°  C.  Chilling  the  specimens  from  near  the 
melting-point  causes  the  experimental  curve  to  follow  the  theoretical  curve  to 
a  lower  temperature  than  before,  and  the  molecular  field  was  found  to  be  of 
the  same  order  of  magnitude  as  that  for  nickel.  The  fundamental  equation  on 
which  the  theory  is  based  has  been  derived  mathematically,  thereby  making 
the  former  analogy  to  the  gas  theory  unnecessary.  G.  E.  A. 

518.  Coefficient  of  Magnetisation  of  Water  and  Oxygen,  P.  Weiss  and 
A.  Piccard.  (Comptes  Rendus,  166.  pp.  1284-1287,  Dec.  9, 1912.)— The  mag- 
netisation of  water  was  measured  by  Quincke's  method.  First  the  magnetisa- 
tion of  a  concentrated  solution  of  chloride  of  manganese  was  measured 
and  subsequentiy  compared  with  water  by  noting  the  attraction  or  repul- 
sion of  an  electromagnet  on  a  quartz  tube  filled  successively  with  hydrogen, 
water,  and  the  solution.  Susceptibility  per  unit  massx  =  — 0*7198  x  10^  at 
20^  with  a  temperature  coefiicient  a  =:  +  0*00018  in  this  neighbourhood.  The 
susceptibility  of  oxygen  was  measured  by  comparing  the  height  of  water  in  a 
magnetic  field  under  oxygen  with  that  under  hydrogen.  For  dry  oxygen  at 
760  mm.  and  20°  :— Susceptibility  per  unit  vol  K=  +  0*14078  x  10-«;  for 
air  under  same  conditions  K  =  +  0*02941  x  10~^ ;  oxygen  per  unit  mass 
X  =  +  1*0668  X  10-*.  Considering  the  two  atoms  of  oxygen  as  a  rigid  system 
as  the  specific  heat  requires,  on  calculating  the  magnetic  moment  of  the 
molecule  we  find  u  =:  7*007  magnetons  per  atom  ;  the  magneton  1128'5  being 
the  :common  measure  of  the  atomic  moments  of  iron  and  nickel  observed  in 
liquid  hydrogen.  Considering  the  molecule  as  a  non-rigid  system  u  s=  9*90 
per  atom.  }.  M. 

519.  Constitution  of  Water.  A.  Piccard.  (Comptes  Rendus,  156.  pp.  1497- 
1499,  Dec.  28,  1912.)— The  author  has  observed  that  the  susceptibility  of 
water  is  0*76  %  greater  at  100°  than  at  0"  [see  preceding  Abstract]. 
Since  generally  the  susceptibility  only  changes  with  change  of  state,  he 
assumes  that  water  consists  of  two  substances  in  equilibrium,  the  less  dense 
having  the  density  of  solid  ice.  From  density  measurements  the  percentage 
of  pure  water  and  ice  are  calculated  at  different  temperatures.  The  decrease 
in  susceptibility  for  the  temperature  interval  100°-^  being  due  to  the  forma- 
tion of  a  definite  amount  of  ice,  the  sudden  decrease  on  solidification  can  be 
calculated.  This  is  1*9  %  ;  observed,  2*4  %.  The  agreement  between  the 
curves  for  the  composition  of  water  from  the  volumetric  and  from  the 
magnetic  properties  is  very  close.  J.  M. 

620.  Magnetic  Effect   of  Oceans,    A.    Berget.    (Comptes  Rendus,  166. 
pp.    1198-1200,     Dec.    9,    1912.)  —  Reference    is    first    made    to    Wilde's 
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Magnetariun^,  described  in  1890,  in  which  the  earth's  magnetism  was 
represented  as  composed  of  two  actions :  that  of  the  central  nucleus  and 
that  of  the  crust.  This  is  considered  in  relation  with  Lippmann's  theory 
of  the  distribution  of  matter  at  the  earth's  surface,  and  a  diagram  given 
suggesting  a  difference  in  level  of  the  nucleus  material,  which  is  supposed  to 
be  strongly  magnetic.  The  portions  in  excess  are  arranged  under  the  ocean 
areas,  and  would  have  some  such  effect  as  the  metallic  plates  in  Wilde's 
apparatus.  C.  P.  B. 

621.  Magnetic  Disturbances,  Earth  Currents,  and  Solar  Eruptions,  J.  Bosler. 
(Journ.  de  Physique,  2.  Ser.  6.  pp.  877-Wl,  Nov.,  1912.  Paper  read  before  the 
Soc.  fran^.  de  Physique,  May  8,  1912.) — Summarising  the  results  of  an  exami- 
nation of  the  Greenwich  magnetic  curves  it  is  shown  that  as  the  first  move- 
ments of  a  magnetic  storm  are  generally  in  the  same  direction  with  regard  to 
the  local  meridian,  the  direct  cause  of  the  perturbations  must  be  terrestrial, 
and  it  will  move  with  the  earth.  It  has  usually  been  noticed  that  magnetic 
perturbations  have  been  synchronous  with  large  variations  of  the  intensity  of 
earth  currents.  Plottings  of  the  current  and  magnetic  field  variations  from 
the  records  of  Saint- Maur  and  Greenwich  indicate  a  concentration  of  these 
factors  in  two  definite  orientations,  approximately  differing  by  90°;  this 
suggests  some  similarity  of  effect  to  that  exerted  by  a  current  in  a  wire  on  a 
magnet  pole  brought  near  the  circuit.  Moreover  the  general  results  of  most 
observers  indicate  that  the  magnetic  disturbances  are  more  related  to  the  solar 
features  exhibiting  rapid  changes,  rather  than  to  any  particular  large  spot  or 
prominence  which  may  be  visible  at  the  time.  The  magnet  disturbances 
would  thus  be  regarded  merely  as  the  variations  of  earth  currents  always 
present,  but  only  of  special  notice  when  rendered  of  unusual  magnitude 
by  the  influence  of  solar  induction.  C.  P.  B. 


RADIOLOGY  AND  ELECTROPHYSIOLOGY. 

622.  Spark  Inductors  and  Rontgen  Tubes,  F.  Dessauer.  (Phys.  Zeitschr. 
la.  pp.  1101-1104 ;  Discussion,  pp.  1104-1105,  Nov.  16,  1912."  Paper  read 
before  the  84.  Naturforscherversamml.,  Mtinster,  Sept,  1912.)— The  method 
of  breaking  the  primary  circuit  by  means  of  melting  a  metallic  wire  so  that 
a  large  current  acts  for  a  small  period  of  time  is  further  described  [see 
Abstract  No.  272  (1910)].  It  is  shown  that  in  about  1/26  sec.  after  closing 
the  primary  circuit  both  the  current  and  the  magnetic  field  attain  the 
required  maximum,  and  that  in  a  little  over  1/1000  sec.  later  the  primary 
current  of  more  than  260  amps,  is  reduced  to  zero,  and  this  without  having  a 
condenser  in  the  circuit.  The  use  of  the  apparatus  for  studying  the  heaff s 
action,  etc.,  is  discussed.  A.  £.  G. 
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CHEMICAL   PHYSICS  AND   ELECTRO-CHEMISTRY. 

623.  Chemically  Active  Modification  of  Hydrogen,  I.  Langmuir.  (Amer. 
Chem.  Soc.,  Journ.  84.  pp.  1810-1825,  Oct.,  1912.)— When  a  tungsten  wire  is 
heated  at  18!Q2-2600°  K.  in  hydrogen  at  very  low  pressure  (0-001-0-002  rami), 
the  hydrogen  slowly  disappears.  With  nitrogen  or  CO  such  disappearance 
never  occurs  below  about  2200°  K.,  and  seems  to  be  an  electrical  effect,  whilst 
with  hydrogen  it  appears  to  be  purely  thermal.  There  is  a  distinct  fatigue 
effect,  but  the  substitution  of  fresh  wire  does  not  restore  the  action.  The 
hydrogen  is  not  absorbed  by  the  wire  but  is  deposited  on  the  glass,  especially 
where  the  latter  is  cooled  by  liquid  air.  If  the  wire  is  allowed  to  cool  and 
the  liquid  air  then  removed,  ordinary  hydrogen  is  liberated  which  will  not  re- 
condense  when  the  liquid  air  is  replaced.  If  this  gas  is  pumped  out  and 
oxygen  admitted,  the  oxygen  will  disappear  and  in  its  place  a  small  quantity 
of  hydrogen  will  appear.  With  platinum  and  especially  with  palladium  wires 
these  effects  are  much  more  marked.  These  phenomena  are  not  due  to  the 
presence  of  finely-divided  metal  on  the  surface  of  the  glass.  When  phos- 
phorus is  present  on  the  bulb  and  hydrogen  is  introduced  and  the  wire 
heated,  the  hydrogen  disappears  and  hydrogen  phosphide  is  formed.  The 
theory  is  advanced  that  the  hydrogen  dissolves  in  the  material  of  the  wire  in 
the  atomic  condition,  and  that  some  of  these  atoms,  leaving  the  wire,  do  not 
meet  other  atoms  (owing  to  the  low  pressure)  but  diffuse  into  the  tube  cooled 
by  liquid  air  or  become  adsorbed  by  the  glass,  and  thus  remain  in  the  atomic 
condition  and  retain  all  the  chemical  activity  of  the  atoms.  T.  H.  P. 

624.  Influence  of  Radium  Radiations  on  Glass  and  certain  Minerals,  S, 
Meyer  and  K.  Przibram.  (Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  1418-1418, 
July,  1912.  Communication  from  the  Inst.  f.  Radiumforschung.) — Fluorspar 
on  exposure  to  /S-rays  was  found  to  turn  to  a  blue  colour  and  to  possess  the 
property  of  being  thermo-luminescent  at  a  temperature  as  low  as  60°  C. 
Protracted  heating  reduced  the  fluorspar  to  normal  condition.  As  kuuzite 
shows  similar  effects  the  authors  consider  that  all  thermo-luminescent  bodies 
have  their  temperature  of  thermo-luminescence  reduced  by  exposure  to 
/3-rays.  Different  glasses  exposed  to  /3-rays  either  assume  a  brown  colour  or 
a  violet  colour.  Some  bottles  of  radium  solution  were  coloured  brown  where 
the  liquid  was  in  contact  with  the  glass  and  blue  above  the  surface,  the  latter 
colouration  being  probably  due  to  the  radium  emanation.  Brown-coloured 
glass  heated  carefully  thermo-luminesces  with  a  greenish  light  like  that  due 
to  X-rays,  and  afterwards  becomes  violet.  With  further  heating  up  to  the 
softening  point  the  violet  colour  gradually  disappears  with  no  further  lumi- 
nescence. By  exposing  either  brown-coloured  glasses  or  uncoloured  glasses 
of  the  same  type  to  ultra-violet  radiation  a  pale  yellow  colour  is  the 
result.  Violet-coloured  glasses  (due  to  /3-radiation)  are,  however,  little  in- 
fluenced by  ultra-violet  light.  The  authors  do  not  consider  that  the  theory 
that  the  colourations  are  due  to  solid  solutions  of  Mn,  Fe,  etc.,  is  sufficient 
to  account  for  all  the  results,  although  no  definite  theory  is  put  forward. 
Some  interesting  results  on  the  photoelectric  effects  of  powdered  substances 
after  exposure  to  /3-  and  r-r*3«  were  observed.  Fluorspar  which  has 
become  fatigued  rapidly  recovers  a  strong  photoelectric  activity  after  an 
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hour's  exposure  to  the  fi-  and  y-rays,  whereas  it  does  not  recover  so  rapidly 
when  left  alone  in  the  dark.  Further,  the  recovered  e£Fect  is  stronger  than 
the  natural  effect,  but  with  lasting  exposures  its  photoelectric  fatigue  proceeds 
quicker.  Similar  results  were  obtained  with  kunzite.  Glass  was  also  found 
to  be  photoelectric  after  exposure  to  /3-  and  y-rays,  the  effect  falling  off  only 
slowly  with  continued  exposure  to  the  ultra-violet  light.  E.  M. 

625.  Size  oj  the  Molecule  oj  Metals  tn  Solid  Solutions.  M.  Padoa  and 
F.  Bovini.  (Accad.  Lincei,  Atti,  21.  pp.  708-718,  Nov.  17, 1912.)— Experi- 
menting with  alloys  of  Sn-Cd-Bi,  the  authors  have  compared  the  composi- 
tions of  the  original  molten  alloys,  of  crystals  deposited  therefrom  during 
cooling,  and  of  the  residual  mother-liquor,  showing  that  the  concentration  of 
Cd  in  Sn  in  the  solid  state  approximates  closely  to  that  in  the  liquid  state,  so 
that  Cd  in  the  solid  state  is  also  monatomic.  W.  H.  Si. 

526.  The  Chemical  Method  for  the  Study  of  Alloys.  A.  Portevin. 
(Rev.  de  Metallurgie,  9.  pp.  884-890,  Nov.,  1912.)— This  is  one  of  the  oldest 
methods  for  the  study  of  the  constitution  of  alloys,  and  consists  in  isolating 
one  constituent  by  solution  of  the  others  in  suitable  reagents  and  subse- 
quently analysing  the  residue.  Hence  the  method  has  also  been  called  the 
^'method  of  examination  of  residues.*'  After  dealing  with  the  common 
objections  to  the  method  such  as  lack  of  uniformity  of  composition  of  the 
reagent  chosen,  etc.,  the  author  points  out  two  further  difficulties,  viz.  (1)  the 
entrapment  of  liquid  in  the  primary  crystals  formed  during  solidification,  and 
(2)  the  envelopment  of  the  primary  crystals  by  a  definite  compound  formed 
by  a  reaction  between  the  crystals  and  the  surrounding  medium  subsequent 
to  the  beginning  of  crystallisation.  It  is  therefore  advisable  to  make  a 
preliminary  micrographic  examination  of  alloys  intended  for  study  by  this 
method.  F.  C.  A.  H.  L. 

527.  Platinum-Aluminium  Alloys,  M.  Chouriguine.  (Rev.  de  Metal- 
lurgie, 9.  pp.  874-888,  Nov.,  I912.)---The  constitution,  structure,  and  properties 
of  a  complete  series  of  these  alloys  have  been  studied.  To  prevent  oxidation 
the  metals  were  melted  under  lithium  chloride  in  a  magnesia  crucible 
heated  in  an  electric  furnace.  The  metals  combine  with  the  Hberation  of  a 
considerable  quantity  of  heat,  and  on  account  of  their  differences  in  density 
there  is  a  tendency  towards  liquation.  The  thermal  diagram  shows  a 
eutectic  point  at  9  %  Pt  and  689°  C,  and  three  discontinuities  between  this 
point  and  the  solidification  point  of  Pt.  It  appears  probable  that  the  com- 
pounds Ft  Alt  and  PtAUare  formed.  On  dissolving  allo3rs  containing  between 
10  and  70  %  Pt  in  6  %  hydrochloric  acid  a  crystalline  residue  of  the  composi- 
tion corresponding  to  PtAls  is  obtained.  Microscopic  analysis  confirms  these 
views.  Between  70  and  90  %  Pt  the  alloys  appear  golden-yellow  under 
the  microscope,  and  above  70  %  Pt  a  new  microconstituent  makes  its  appear- 
ance. Solution  of  these  alloys  yields  a  residue  containing  90  %  Pt,  which 
does  not  correspond  to  any  simple  formula.  F.  C.  A.  H.  L. 

528.  Copper-Zinc-Nickel  Alloys.  L.  Guillet.  (Comptes  Rendus,  166. 
pp.  1612-1614,  Dec.  28,  1912.)— The  author  has  resumed  his  work  on  the 
substitution  of  zinc  inf  brasses  by  other  metals  [Abstract  No.  1819  (1906)],  and 
finds  that  the  coefficient  of  equivalence  of  nickel  lies  between  —1*1  and  —1*4. 
An  alloy  containing  66*7  %  Cu,  89*7  %  Zn,  and  8*4  %  Ni  has  a  micrographic 
value  equal  to  60  %  Cu,  and  a  calculated  fictitious  value  equal  to  60*4  %  Cu. 
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Compared  with  those  of  brasses  containing  60  and  66*7  %  of  copper  respec- 
tively its  mechanical  properties  are  as  follows  : — 


Tensile  strength,  kg.  per  sq.  mm. 
Yiela  „         „     „     „      „ 

Elongation,  per  cent 

Reduction  of  area,  per  cent 

Shock  test  on  notched  bar,  p  

Hall  hardness,  A 


Nickel  AUoy. 


47-2 

15-8 

420 

61-7 

18 

97 


60  per  Cent. 
Cu  Brass. 


85 
12 

80 
80 
10 
70 


66-7  per  Cent. 
Cu  Brass. 


40 
12 
10 
16 

4 
85 


Therefore  addition  of  nickel  to  certain  alloys  of  copper  and  zinc  not  only 
increases  the  copper-value  of  the  alloy,  but  at  the  same  time  effects  a 
considerable  allround  improvement  in  mechanical  properties. 

F.  C.  A.  H.  h. 


620.  Koies  on  Ruff's  Carbon-Iron  Equilibrium  Diagram,  H.  M.  Howe. 
(Amer.  Inst.  Mining  Engin.,  Bull.  No.  71.  pp.  1181-1225,  Nov.,  1912.)— The 
author  discusses  at  some  length  the  conclusions  arrived  at  by  Ruff  [see 
Abstracts  Nos.  1406,  1619  (1911)]  with  regard  to  the  iron-carbon  system. 
Further  experiments  by  the  author  and  others  show  that  graphitisation  of 
cementite  takes  place  at  temperatures  much  lower  than  Ruff's  limiting 
temperatures.  A  simpler  theory  is  put  forward  to  the  effect  that  the  true 
entectic  temperature  is  the  governing  one  ;  that  such  undercoolings  as  occur 
are  undercoolings  below,  and  such  recalescences  as  occur  are  attempts  to 
reach,  the  true  eutectic  temperature.  F.  C.  A.  H.  L. 

630.  ATo/^s  on  Titanium  and  its  Cleansing  Effect  on  Cast  Iron,  B. 
Stoughton.  (Amer.  Inst  Minuig  Engin.,  Bull.  No.  71.  pp.  1245-1275, 
Nov.,  1912.) — The  history,  occurrence,  physical  and  chemical  properties,  and 
manufacture  of  titanium  are  briefly  described.  On  a  commercial  scale  the 
manufacture  of  pure  titanium  is  not  possible,  but  by  smelting  titaniferous 
iron  ore  with  carbon  in  an  electric  furnace  ferro-titaniom  containing  up 
to  15  %  Ti  can  be  prepared,  while  iron  alloys  containing  up  to  25  %  Ti  can 
be  prepared  by  the  "Thermit"  method.  Experiments  made  on  cast  iron 
showed  that  addition  of  ferro-titanium  to  the  cupola  had  no  improving 
influence,  but  by  correct  addition  to  the  ladle  the  transverse  strength  can  be 
increased  by  from  80  to  60  %.  The  max.  effect  appears  to  be  obtained  with 
about  010  %  Ti.  F.  C.  A.  H.  L. 

631.  The  Relation  of  Osmotic  Pressure  to  Temperature,  W.  F.  Magie. 
(Phys.  Rev.  85.  pp.  272-275,  Oct.,  1912,)— The  relation  of  osmotic  pressure  to 
temperature  may  be  expressed  by  the  formula  p  =  aO(log  9-^1) +  bB '\- e,m 
which  6  and  e  are  quantities  which  are  functions  of  the  concentration  of 
the  solution,  but  are  independent  of  the  temperature  B,  In  this  formula 
^oB-k-  e^&l,  the  heat  of  dilution  of  the  solution.  In  the  case  of  aqueous 
solutions  of  sodium  chloride  in  water,  values  calculated  by  means  of  this 
formula  with  the  help  of  experimental  data  for  ordinary  temperatures,  agree 
with  those  obtained  by  Kahlenberg  for  the  boiling-point.  This  is  regarded 
as  a  satisfactory  conflrmation  of  the  formula,  and  especially  of  the  view  that 
the  quantity  a  is  independent  of  the  teKnperature.  ^  T.  M.  L. 
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632.  Nature  of  Electrical  Colloid  Synthesis,  C.  Benedicks.  (Ark.  for  Mat. 
Astron.  och  Fysik.  Stockholm,  8.  7.  pp.  1-81,  1912.)— -The  object  of  the  present 
investigation  was  to  decide  whether  the  formation  of  colloids  by  Svedberg's 
and  Bredig's  methods  is  an  electrical  or  thermal  phenomenon.  Examination 
of  the  surfaces  of  the  electrodes  of  different  metals,  when  an  arc  was  made 
for  a  very  short  time — in  some  cases  only  one  spark  was  passed — by 
Svedberg's  method,  showed  that  the  surface  was  covered  by  a  number  of 
craters,  which  could  have  been  formed  by  the  local  melting  of  the  electrode ; 
the  surface  tension  then  draws  the  fused  metals  outwards  and  forms  a  crater. 
It  was  found  possible  to  imitate  the  appearance  of  the  electrodes  by  blowing 
a  gentle  stream  of  hot  air  through  a  narrow  tube  against  a  surface  of  asphalt 
or  of  paraffin  wax,  thus  supporting  the  idea  that  the  phenomena  observed  are 
thermal.  It  would  follow  that  the  disintegration  of  the  electrodes,  with  the 
formation  of  a  colloidal  solution,  is  due  to  the  liquid  streaming  against  the 
molten  metal  after  the  cessation  of  the  arc  and  breaking  it  up  into  globules. 
The  colloidal  particles  should  therefore  consist  of  small  spheres,  and 
the  microscopic  examination  of  a  deposit  which  had  settled  out  of  a 
particularly  stable  solution  of  colloidal  iron  in  the  course  of  a  year  confirmed 
this,  none  of  the  particles  having  a  diam.  greater  than  6  /i.  Similar  results 
were  obtained  with  colloidal  particles  of  brass,  bismuth,  and  lead.  The 
formation  of  metal  colloids  being  a  thermal  phenomenon,  it  follows  that  the 
amount  of  disintegration  of  the  various  metals  will  depend  (1)  on  their  latent 
heat  of  fusion,  and  (2)  on  their  conductivity  towards  heat  The  order  in 
which  the  metals  have  been  arranged  by  Svedberg,  with  respect  to  the 
amount  of  disintegration,  agrees  with  this.  T.  S.  P. 

633.  Iron-Carbon  System.  O.  Ruff.  (Zeitschr.  Elektrochem.  18.  pp.  761- 
764,  Sept.  1,  1912.) — ^The  author  criticises  Smits's  discussion  [Abstract  No. 
1468  (1912)]  of  his  work  on  the  iron-carbon  system  [Abstract  No.  407  (1912)]. 
Generally  speaking,  the  results  of  the  two  workers  are  in  good  agreement  but 
the  author  points  out  that  Smits's  thermodynamical  conclusions  as  to  the 
meaning  of  the  line  BDH  Y  [Abstract  No.  407  (1912)]  are  quite  erroneous. 

F.  C.  A.  H.  L. 

634.  Notes  on  the  Metallography  o^  Alloys,  W.  Campbell.  (Amer.  Inst 
Mining  Engin.,  Bull.  72.  pp.  1881-1406,  Dec.,  1912.)— The  author  describes 
some  points  concerning  the  constitution  of  alloys  of  lead-antimony-tin,  of 
tin-antimony-copper,  and  alloys  with  a  zinc  base  used  as  bearing  metals. 
Tables  are  given  showing  the  compositions  of  alloys  used  in  practice,  and 
their  structures  are  illustrated  by  some  excellent  photomicrographs. 

F.  C.  A.  H.  L. 

636.  Mtcrostructure  of  Iron  and  Steel,  W.  Campbell.  (Amer.  Inst 
Mining  Engin.,  Bull.  72.  pp.  1857-1880,  Dec.,  I912.)--The  importance  of 
metallography  to  the  engineer  lies  in  the  possibility  of  identifying  certain 
microstnictures  with  certain  mechanical  properties,  and  with  this  object  the 
author  has  set  forth  the  main  features  of  the  structures  of  wrought  irons,  mild, 
medium,  rail,  high-carbon,  and  alloy  steels.  Typical  micrographs  of  good 
and  faulty  materials  illustrate  the  paper.  F.  C.  A.  H.  L. 

636.  Viscosity  and  Fluidity.    E.  C.  Bingham.    (Phys.  Rev.  86.  pp.  407- 

488,  Dec,  1912,  and  1.  (2nd  Series)  pp.  96-128,  Feb.,  1918.)~A  summary  of 

the  results  hitherto  obtained  [compare  Abstracts  Nos.  716  and  1748  (1911), 

104  (1912)].  T.  S.  P. 
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GENERAL   PHYSICS. 


637.  Exponential  Computer,  L.  Ross.  (Eng.  News,  69.  pp.  866-867, 
Feb.  20, 1918.)— An  exponential  computer  has  recently  been  devised  by  the 
author,  which  consists  of  a  straight-line  chart  and  a  straight-edge,  or,  better,  a 
fine  hair-line  drawn  on  a  strip  of  transparent  celluloid.  This  computer 
multiplies  and  divides,  like  an  ordinary  slide-rule,  but  in  addition  it  gives  at 
one  setting  any  power,  from  0  to  infinity,  or  any  root  of  any  number  ;  it  will 
also,  at  one  setting,  multiply  any  number  by  any  root  or  power  of  any  other 
number.  Trigonometric  or  any  other  special  functions  can  be  handled  by 
labelling  one  line  on  the  chart  with  a  scale  of  those  functions.  Expressed 
algebraically,  the  computer  will  give  at  one  setting  the  value  of  any  unknown 
in  the  equation  n  =  mb^,  or  with  two  settings  the  value  of  any  unknown  in 
the  equation  x  =  f»^6A  The  computer  is  in  the  form  of  a  rectangle,  of  which 
the  left  and  right  edges,  labelled  tn  =  multiplier  and  b  ^  base  respectively, 
carry  logarithmic  scales,  and  they  are  drawn  any  convenient  distance  (L) 
apart.  The  vertical  lines  are  drawn  at  distances  from  the  left  represented  by 
Lpl{p  +  1),  where  p  is  the  power  or  exponent,  indicated  at  the  bottom.  The 
base  scale  at  the  upper  right  corner  is  extended  by  folding  it  over  the  top 
marginal  line.  Diagonal  lines  are  drawn  from  the  bottom  right-hand  corner 
of  the  rectangle  to  intersect  the  left-hand  side  at  the  points  corresponding  to 
the  values  shown  for  m,  '  It  is  easy  to  show  that  any  straight  line  across  the 
diagram  cuts  the  vertical  ^-line  at  the  diagonal  n  =  mbK  Hence,  since  the 
position  of  such  a  line  is  determined  by  two  points,  the  third  point,  on  the  left 
(m)  or  right  {b)  scales,  or  at  the  intersection  of  a  diagonal  (n)  with  a  vertical 
(p)  line,  will  give  the  value  of  the  unknown.  The  extended  base  (at  the  top, 
for  6  =  18  to  6  s  10,000)  can  only  be  used  with  m  =  1.  For  any  other  value 
of  Iff,  first  find  b^,  then  multiply  this  by  m,  using  the  ^  =  1  line  for  this  last 
multiplication.  A.  W. 

538.  Micromanometer.    A.  Henry.    (Comptes  Rendus,  155.  pp.  1078- 
1080,  Nov.  26, 1912.)— The  apparatus  consists  essentially  of  two  cylindrical 
reservoirs  of  diam.  4*5  cm.,  connected  by  a  horizontal  tube  at  the  bottom. 
VOU  XVI.— A.— 1918.  o 
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The  liquid  used  is  carbon  tetrachloride,  which  is  not  acted  on  by  air  and  is 
not  inflammable  ;  moreover  its  viscosity  and  surface  tension  are  both  small. 
A  small  air-bubble  in  the  middle  of  the  horizontal  tube  separates  the  liquid 
into  two  portions.  The  apparatus  is  extremely  sensitive  and  will  easily  show 
a  movement  of  the  index  bubble  for  a  pressure  variation  of  1/200  mm.  of 
water.  Owing  to  surface-tension  effects  there  was  a  slight  variation  of  zero 
after  the  bubble  had  undergone  large  displacements,  but  the  error  due  to 
this  would  not  be  as  much  as  1  per  cent.  A  bubble  about  1  cm.  long  seems 
to  be  the  most  suitable.    Various  uses  are  suggested  for  the  manometer. 

A.  W. 

639.  Measurement  of  Gas  Densities  at  High  Pressures.  A.  Occhialini. 
(N.  Cimento,  4.  Sen  6.  pp.  426-441,  Dec,  1912.)— An  apparatus  is  described 
for  the  measurement  of  gas  densities  at  high  pressures,  based  on  the  theory, 
first  enunciated  by  Gale,  that  if  a  small  volume  v  of  compressed  gas  is 
allowed  to  expand  into  a  receiver  having  a  large  volume  V,  in  such  a  way 
that  the  final  pressure  is  slightly  above  that  of  the  atmosphere,  and  may  be 
measured,  then  the  mass  of  the  gas  originally  occupying  volume  v  may  be 
readily  determined.  Thus,  if  A  is  the  initial  pressure  in  V,  and  /  the  tem- 
perature, the  total  mass  before  expansion  is  given  by  w  +  VA/76(1  +  at),  and 
after  expansion  by  (V  +  v)H/76(l  +  at),  whence 

w  =  (V  +  f)H/76(1  +  at)  -  VA/76(1  +  at), 

and  hence,  dividing  by  v,  the  density  is  calculated.  The  apparatus  consists 
essentially  of  a  steel  compression  chamber,  the  capacity  of  which  may 
conveniently  be  from  8  to  10  cm.*,  an  expansion  chamber  of  glass,  of  about 
900  cm.'  capacity,  and  a  manometer.  W.  H.  Si. 

540.  Theory  of  Elasticity.  H.  Lorenz.  (Phys.  Zeitschr.  14.  pp.  71-74, 
Jan.  15, 1918.) — ^I'he  theory  of  elasticity  gives  for  the  displacements  1 1|  C  of 
a  material  point  under  stress  three  partial  di£Ferential  equations  of  the  second 
order,  whose  rigid  integration  has  only  been  accomplished  in  isolated  cases. 
W.  Ritz  gave  approximate  solutions  from  a  series  of  functions  of  the 
co-ordinates  FiFf ;  *i*t ;  *^i^»  which  fulfil  the  limiting  conditions,  the  scheme 
beingC  =  a,Fi4-a,F,4-.  .  .;  i;  =  Mi  +  &f*f  +  .  .  . ;  ^  =  Ci^i  +  c,^i  +  .  .  ., 
where  aiat  .  .  .  bibi  .  .  .  CiCi  are  statically  indeterminate.  If  the  internal 
work  Li  and  the  external  work  La  is  calculated  in  this  manner,  their  equality 
yields  an  equation  of  condition  which  connects  the  coefficients  a,  b,  c.  The 
author  illustrates  the  process  by  applying  it  to  the  case  of  a  beam  fixied  at 
one  end  and  carrying  a  weight  suspended  from  the  other.  He  determines 
the  coefficients  a\,  a%  ,  ,  ,  in  such  a  manner  that  L^  — 2La  acquires  a  singular 
value  in  the  case  of  elastic  equilibrium.  This  was  also  arrived  at  by  Ritz  on 
variation  considerations.  It  appears  as  a  consequence  of  Castigliano's 
theorem  concerning  the  work  done  in  changing  the  shape  of  elastic  systems. 

E.  E.  F. 

641.  Report  on  Shock  Tests,  G.  Charpy.  (Rev.  de  Metallurgie,  9. 
pp.  1016-1025,  Dec,  1912.) — In  order  to  emphasise  the  importance  of  shock 
tests  it  is  necessary  to  define  the  conditions  under  which  the  results  of  two 
distinct  tests  are  comparable,  and  the  extent  to  which  the  numerical  results 
define  the  qualities  determining  the  practical  value  of  the  materials.  With 
regard  to  the  conditions  necessary  to  ensure  comparability  of  two  shock 
tests  it  is  necessary  to  consider  separately  the  shape  and  dimensions  of  the 
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test  bar,  the  methods  of  calcalatiDg  the  results,  and  the  apparatus  and 
method  of  measurement  employed.  For  small  di£Ferences  in  size  the 
resilience  (specific  work  per  cm.*  of  the  section  at  the  point  of  fracture)  of 
geometrically  similar  bars  is  practically  constant  for  the  same  material. 
Independent  tests  by  Bartel,  Ehrensberger,  and  Charpy  on  80  X  80-mm.  and 
10  X  10-mm.  bars  have  shown  that  the  resilience  is  alwajrs  smaller  on  the 
small  bars  than  on  the  large  ones,  and  that  the  difference  is  always  greater 
on  tough  materials  than  fragile  materials.  Unfortunately  the  conditions  are 
not  so  simple  in  the  case  of  shock-bending  tests  to  rupture  as  in  the  case 
when  deformation  only  is  produced.  There  are  two  distinct  e£Fects  in  the 
former  case :  first,  the  work  causing  the  general  deformation,  which  is 
proportional  to  the  cube  of  the  linear  dimensions ;  and  secondly,  the  work 
absorbed  in  separating  the  two  parts  of  the  bar,  which  should  be  proportional 
to  a  power  of  the  dimensions  in  the  neighbourhood  of  the  square.  With 
regard  to  the  machines  used,  it  is  recommended  that  a  method  of  verifying 
the  graduations  should  first  be  devised.  Further  research  is  necessary  to 
settle  all  these  points,  and  a  collection  of  observations  is  requested  giving 
the  following  information  :  Shape,  nature,  and  use  of  the  part ;  nature  and 
treatment  of  the  metal  used  in  its  manufacture ;  work  done,  compared  with 
similar  parts ;  circumstances  under  which  breakage  or  deformation  has  been 
produced  ;  sketch  indicating  the  path  of  the  fracture  and  the  positions  of  the 
specimens  taken,  and  a  statement  of  the  various  tests  made  on  the  material 
as  delivered  during  the  process  of  manufacture  and  after  treatment 
subsequent  to  the  fracture,  together  with  the  conclusions  drawn  particularly 
from  shock-bending  tests  on  notched  bars.  An  example  of  such  a  report  is 
appended  to  the  paper.  F.  C.  A.  H.  L. 

642.  Relation  of  Static  Strength  to  Fatigue  Strength  under  Fluctuations  o^ 
Load,  P.  Ludwik.  (Zeitschr.  Vereines  Deutsch.  Ing.  57.  pp.  209-218, 
Feb.  8, 1913.) — Every  permanent  set  depends  on  the  internal  friction  along 
two  systems  of  cleavage  planes.  Tests  show  that  the  ratio  X  :  P  of  set  to  load 
increases,  variously  for  different  metals,  with  the  initial  set.  Similarly,  X/P 
decreases  with  increasing  speed  of  deformation,  so  that  a  series  of  load- 
deformation  curves  is  obtained  for  various  speeds,  the  lowest  being  that 
for  zero  velocity,  i,e,  infinite  duration  of  test.  If  a  load  P  which  is  <  U, 
the  max.  load  attained  on  the  lowest  (or  static)  curve,  be  applied  to  a  piece, 
then  the  strain  increases  at  first  rapidly,  then  more  slowly,  finally  becoming 
stationary.  The  author's  tests  on  tin  wires  show  that  if  P  >  U,  the  strain 
grows  steadily  to  the  value  corresponding  to  U  on  the  static  curve,  and  then 
more  slowly  to  failure.  When  load  is  applied  at  a  steady  rate  up  to  P  and  is 
removed,  the  curve  falls  more  or  less  steeply,  according  to  the  rapidity  of 
unloading,  till  it  intersects  the  static  curve  at  a  load  Po,  when  it  falls  to  zero 
along  the  load  ordinate.  On  being  reloaded  at  the  same  rate  the  material 
3rields  when  the  load  Po  is  again  attained.  Thus  when  P  is  repeatedly 
applied,  each  fluctuation  gives  rise  to  two  sets  in  addition  to  the  initial  set, 
which  tend  to  zero,  if  P  <  U,  in  such  a  way  that  the  total  set  is  equal  to  that 
for  the  load  P  on  the  static  curve.  If  P  >  U,  the  cumulative  sets  decrease 
until  the  total  reaches  the  set  for  max.  load  on  the  static  curve,  when  they 
start  increasing  till  failure  occurs.  With  metals  which  show  a  sharply 
defined  yield-point  a  period  of  4  days'  rest  between  unloading  and  reloading 
raises  the  new  yield-point  by  as  much  as  18  %  above  the  initial  load,  showing 
that  the  self-hardening  after  overstraining  is  a  time-function.  The  author 
finds,  however,  that  this  e£Fect  is  absent  with  metals  such  as  copper  and  zinc, 
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Which  show  smooth  stress-strain  curves  ;  these  should  therefore  Conform  to 
the  above  theory  and  have  a  strength  under  fluctuating  stress  equal  to  the 
static  strength.  Owing  to  dynamic  e£Fects,  to  eccentric  loading  and  to 
the  well-known  efiFect  of  irregularities  in  the  surface  of  specimens  and  of 
want  of  homogeneity,  the  dynamic  strength  was  expected  to  be  less  than  the 
static,  but  not  by  80  %  as  has  been  found.  The  author  finds  that  ^mm.  soft 
well-annealed  electrolytic-copper  wires  1  m.  long  fail  after  5  mins.  under 
4958  gm.  load,  after  2  hours  under  4785  gm.,  and  90  hours  under  4500  gm. 
Two  such  wires  loaded  with  8950  gm.  failed  after  14^  months  at  an  ultimate 
strain  of  20  %,  whilst  8500  gm.  had  failed  to  cause  fracture  after  2  years,  and 
the  strain  was  then  only  11  %.  Thus  the  discrepancy  between  the  dynamic 
strength  and  the  static  strength  as  determined  in  an  ordinary  tensile  test  is 
due  to  the  true  static  strength  being  over  20  %  less.  E.  J.  8. 

543.  Shock  Tests  on  Notched  Bars,  C.  Fremont.  (Rev.  de  Metallurgie,  9. 
pp.  1168-1166,  Dec,  1912.)— The  report  to  the  5th  International  Congress 
of  the  Assoc,  for  Testing  Materials  is  criticised  as  regards  the  choice 
of  apparatus,  the  dimensions  of  the  test-bars,  the  shape  of  the  notch  and 
certain  conditions  of  the  test.  It  is  suggested  that  the  height  of  fall  should 
be  at  least  4  m.,  or  the  impact  velocity  should  be  correspondingly  great ; 
the  weight  of  the  anvil  should  be  14  times  the  weight  of  the  hammer,  and  a 
ready  means  of  calibration  should  be  provided.  If  suspected  regions  are  not 
known  they  should  be  sought  for  by  polishing,  etching,  and  microscopic 
examination,  and  with  the  object  of  revealing  the  minimum  of,  rather  than 
the  average,  quality,  the  test-bars  should  be  as  small  as  possible,  say 
85  X  10  X  8  mm.  F.  C.  A.  H.  L. 

644.  Tests  of  Nickel-Sfeel  Riveted  joints,  (Univ.  of  Illinois,  Bull.  No.  49. 
Engineering,  94.  pp.  768-764,  Dec.  6,  1912.  Abstract.)— Tests  were  made 
in  pure  tension  of  lap  and  butt  joints  of  various  types  with  and  without 
fillers,  or  dead  packings,  made  from  nickel,  chrome-nickel,  and  carbon  steels. 
The  former  two  were  also  tested  in  alternative  tension  and  compression,  for 
bending  of  rivets,  deformation  of  joints  and  slip  of  plates.  Test  joints  were 
6J  in.  to  7i  in.  wide  with  from  one  to  18  rivets,  but  in  no  case  were  there 
more  than  two  rivets  in  a  line  across  the  width.  To  detect  bending  of  rivets, 
they  were  drilled  axially  J  in.  diam.  A  series  of  Stub's  steel  rods  was  used 
varying  from  i  in.  downwards,  to  gauge  the  curvature  during  testing,  which 
could  be  estimated  from  the  diam.  of  rod  which  would  just  pass.  As  a  result 
of  the  tests  it  is  stated  that  the  shear  resistance  of  the  rivets  is  less  if  the 
plate  material  is  harder  than  the  rivets,  and  vice  versa.  Slip  is  greatly  affected 
by  workmanship.  All  joints  show  a  definite  "  yield-point."  Under  alternat- 
ing stress  considerable  slip  occurs  at  low  loads,  but  in  these  tests  the  ultimate 
strength  is  not  appreciably  less  than  in  steady  tension.  As  the  number  of 
alternations  was  small,  the  authors  disclaim  any  suggestion  that  a  large 
number  of  stress  reversals  would  produce  no  fatigue.  The  "yield"  under 
alternating  stress  does  not  appear  to  be  lower.  The  ratio  of  yield  to  failure 
stress  of  a  joint  is  about  the  same  as  that  of  the  plate  material.  For  joints 
designed  with  reference  to  ultimate  strength,  the  use  of  special  steels  may  be 
advantageous  :  but  their  use  in  designs  for  frictional  grip  of  rivets  is  of  little 
value.  Roughly,  the  strengths  of  joints  are  as  100  for  carbon  steel  to  109  for 
chrome-nickel-,  to  116  for  nickel-steel.  The  carbon  steel  was,  however,  at  the 
disadvantage  of  having  holes  punched  and  not  reamered,  with  pneumatically 
closed  rivets,  and  of  being  of  a  specification  inferior  to  that  of  best  British 
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practice.  The  cover  plates  were  also  overstressed  relatively  to  strength. 
Curves  are  given  of  the  properties  of  increasingly  complex  joints  in  the  three 
steels.  Slip  results  are  somewhat  erratic  specially  for  carbon  steel,  which  is 
inferior  to  Ni-  and  Cr-Ni-steel,  the  latter  being  slightly  the  best  The 
unevenness  is  probably  due  to  varying  rivet  grip  and  holes  being  out  of 
truth.  Both  special  steels  show  an  upward  trend  in  the  more  complex  joints 
due  to  the  better  grip  of  longer  rivets.  At  )rield  all  three  metals  behave  very 
similarly,  nickel-  being  slightly  better  than  chrome-nickel-  and  carbon-steel 
not  much  inferior.  There  is  a  uniform  falling-o£F  of  yield  resistance  with 
increasing  complexity,  attributed  to  increased  bending  of  longer  rivets  and 
to  less  perfect  load  distribution,  the  carbon-steel  plates  also  usually  being 
overstressed.  Although  it  is  hard  to  discriminate  with  the  special  steels 
between  the  value  of  rigidity  of  material  and  that  of  excess  plate  section,  it  is 
stated  conclusively  that  the  former  favours  high  rivet  resistance  by  minimising 
local  yielding  in  detail.  For  ultimate  resistance  all  three  steels  lie  close 
together,  nickel  leading,  in  spite  of  their  widely  varying  physical  properties. 
It  is  noticeable  that  fillers  stopping  at  the  ends  of  covers  cause  a  pronounced 
reduction  of  "  yield  "  strength.  E.  J.  S. 

546.  Ice  Friction  under  Pressure.  H.  Morphy.  (Phil.  Mag.  26.  pp.  188- 
185,  Jan.,  1918.)— This  investigation  was  undertaken  at  the  suggestion  of 
J.  Joly,  who  thought  it  might  be  of  interest  in  connection  with  his  theory  of 
skating,  this  theory  being,  as  is  well  known,  that  skating  is  rendered 
possible  by  the  formation  of  a  film  of  water  between  skate  and  ice,  owing  to 
the  melting  of  the  latter  under  pressure.  The  experimental  determinations 
consisted  in  the  measurement  of  the  coefficient  of  statical  friction  between 
the  runners  of  a  small  sleigh,  carrying  a  variable  load,  and  the  surface  of  ice 
kept  at  constant  temperature.  The  angle  of  friction  was  found  to  remain 
constant  until  a  certain  stage  of  the  loading,  when  it  suddenly  fell  to  about 
half  its  original  value.  It  then  remained  constant  for  further  increases  in  the 
load.  The  corresponding  two  constant  values  of  the  coefficient  of  friction 
are  0*86  ±  0*1  and  0*17  ±  0*01  respectively  for  the  aluminium  sleigh  in  use. 

E.  H.  B. 

646.  Fixation  of  Units  by  Legislative  Means.  R.  de  Baillehache.  (Rev. 
Generale  des  Sciences,  Jan.  16, 1918.)— The  French  Minister  of  Commerce 
and  Industry  having  asked  the  various  commercial,  industrial,  and  scientific 
communities  whether  the  present  would  not  be  an  opportune  time  to  fix,  by 
legislative  means,  new  units,  such  as  the  units  of  force,  heat,  light,  and 
electricity,  the  author  reviews  the  whole  question,  mainly  from  the  national 
standpoint  and  in  anticipation  of  forthcoming  legislation.  In  addition  to  the 
usual  units  of  length,  mass,  etc.,  the  term  Cop  is  put  forward  for  the  absolute 
unit  of  force  on  the  decimal  metric  system.  Unit  of  force. — ^The  cop  (abbr.  for 
Copernicus)  is  that  force  which,  acting  on  a  mass  of  1  kg.,  gives  it  an  accele- 
ration of  1  m.  per  sec.  per  sec.  In  published  works  the  additional  unit  of 
force,  the  hectogramme,  could  be  used.  A  force  of  1  hectogramme 
=  0-980666  cop.  Conversely  1  cops  1*01972  hectogramme  (mass).  Unit 
of  work. — While  the  absolute  unit  of  work  or  energy  is  the  joule,  in  transac- 
tions the  additional  unit,  the  hectogramme-metre  could  be  used  (1  hecto- 
gramme-metre =0'980666  joule).  Unit  of  power. — The  absolute  unit  is  the 
watt :  this  is  the  power  generated  by  the  displacement  of  a  force  of  1  cop  at 
a  speed  of  1  m.  per  sec.  As  additional  unit  the  poncelet  could  be  used  (1 
poncelet  =  1  kw.  approx.,  more  exactly  0*980666  kw.,  and  is  4/8  of  the  older 
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cheval-vapeur  of  75  kilogramme-metres).  Unit  of  pressure. — ^The  absolute  unit 
is  the  decabarye  [decabar]  (or  tor,  abbr.  for  Toricelli),  and  is  the  pressure 
exerted  by  the  force  of  1  cop  uniformly  distributed  of  a  surface  of  1  metre- 
square.  The  submultiple  (t\j)  of  this  is  called  the  barye  (=  pressure  of  column 
of  Hg  of  760-06  mm.  height  at  0°C.).  In  industrial  work,  the  "atmosphere" 
to  be  retained  (1  atmo.  ^  wt.  of  column  of  Hg  786'5  mm.  in  height  at 
0°  C.  ^  98066*6  decabaryes).  The  normal  standard  atmospheric  pressure 
is  =  101821-1  decabaryes  or  about  1  million  baryes.  The  author  then  proceeds 
to  discuss  the  definitions  of  the  various  units,  and  concludes  with  the  hope 
that  future  legislation  will  recognise  the  beauty  and  harmony  of  the  M.K.S. 
(metre,  kilogramme,  second)  system.  L.  H.  W. 

647.  Quaiemionic  Relativity.  L.  Silberstein.  (Phil.  Mag.  26.  pp.  186- 
144,  Jan.,  1918.) — ^This  is  the  second  communication  on  this  subject  [see 
Abstract  No.  1166  (1912)] .  This  work  commences  by  the  introduction  of  a 
simplified  form  of  the  force-quartemion,  which  is  P,  =  —  iG[D]F.  The 
D  placed  here  between  G  and  F  denotes  a  differential  operator  which  is 
intended  to  act  both  forward  and  backward.  It  is  afterwards  shown  that  the 
one  operator  G[  ]F  furnishes  (i)  the  force-quaternion,  (ii)  the  corresponding 
stress,  and  (iii)  the  flux  and  density  of  energy,  according  as  the  vacant  place  in 
the  brackets  is  filled  by  D,  by  a  simple  vector,  or  by  a  simple  scalar 
respectively.  Thus,  the  operator  in  question,  does  all  the  offices  of 
Minkowski's  matrix  S  of  4x4  elements  or  Sommerfield's  and  Lane's 
"world-tensor."  E.  H.  B. 

648.  Non-Newtonian  Mechanics,  R.  C.Tolman.  (Phil.  Mag.  26.  pp.  160- 
167,  Jan.,  1918.) — In  this  article  it  is  shown  that  the  Einstein  transformation 
equations,  and  the  other  principles  of  non-Newtonian  mechanics,  lead  to  a 
number  of  further  transformation  equations  for  acceleration,  mass,  rate  of 
change  of  mass,  and  force.  The  transformation  equations  of  force  are 
identical  with  those  chosen  by  Planck.  Two  applications  of  the  transforma- 
tion equations  are  given.  By  combining  them  with  Coulomb's  law,  the 
expected  equations  are  derived  for  the  force  with  which  an  electric  charge  in 
uniform  motion  acts  on  any  other  charge,  and  by  combining  them  with 
Newton's  laws  of  gravitation  a  new  expression  is  derived  for  the  gravitational 
force  with  which  a  particle  in  uniform  motion  acts  on  another  particle. 
[Sec  Abstracts  Nos.  867  and  784  (1912).]  E.  H.  B. 

649.  Longitudinal  and  Transverse  Mass.  J.  Ishiwara.  (Phys.  Zeitschr. 
14.  pp.  26-29,  Jan.  1, 1918.)— P.  Frank  [Abstract  No.  29  (1918)]  derived  from 
purely  dynamic  and  energetic  premises  formulae  for  the  longitudinal  and 
transverse  mass  of  a  system  which  exactly  agree  with  those  of  the  relativity 
theory.  He  did  this  by  adding  to  Abraham's  relations  a  modification  of 
Duhem's  axiom,  that  "  the  work  required  to  impart  to  a  body  of  velocity  u  an 
additional  velocity  v  in  a  direction  normal  to  u  is  equal  to  the  work  required 
to  impart  to  it  a  velocity  v  from  rest."  Frank  makes  the  ratio  of  the  two 
amounts  of  work  equal  to  the  ratio  of  the  mass  at  velocity  u  to  the  mass  at 
rest.  The  author  regards  this  process  as  too  artificial,  and  prefers  another 
dynamical  principle  based  upon  the  invariance  of  "  action "  with  respect  to 
space-time  transformations.  In  a  system  at  rest  a  body  is  given  a  small  dis- 
placement by  a  known  force.  The  work  is  measured  both  in  the  sjrstem  at 
rest  and  in  a  moving  system.  The  di£Ference  is  equal  to  the  work  on  a  body 
moving  in  the  system  at  rest  with  a  velocity  equal  to  the  relative  velocity  of 
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the  two  systems.  This  leads  to  the  conclusion  that  there  is  no  change  of 
mass  with  velocity  unless  space  and  time  are  given  a  new  interpretation 
difEerent  from  the  classical  one.  The  electron  has  probably  a  constant  mass, 
and  the  observations  of  Kaufmann,  Bucherer,  and  Hupka  may  have  to  be 
interpreted  in  a  difiFerent  way.  E.  E.  F. 

550.  Oblique  Impact  of  Two  Confined  Streams  of  Water,  A.  H.  Gibson. 
(Roy.  Soc.  Edinburgh,  Trans.  48.  28.  pp.  799-811, 1913.)— Describes  experi- 
ments on  the  loss  of  energy  at  oblique  impact  of  two  confined  water  jets. 
The  following  conclusions  are  drawn  from  the  experimental  results  : — (1)  The 
friction  loss  per  foot  run  of  such  rectangular  passages  as  were  used,  with 
sections  varying  from  1  in.  x  05  in.  to  2*6  in.  x  0*5  in.,  is  given  by 

h  =  0-0088  v^-^l^gm^-^  =  0000066  v^-^lm^-^it, 

where  m  =  (area)/(pcri meter)  in  foot-units.  (2)  The  loss  at  plain  elbows  of 
uniform  rectangular  section  is  given  by  Fz;*/2^  f t.,  where  F  =  0-0000676  0»*", 
9  being  the  angle  of  deviation  of  the  elbow  in  degrees.  (8)  Where  the  elbow 
is  formed  by  the  junction  of  one  pipe  with  a  second,  and  so  has  a  dead  end 
facing  the  final  direction  of  flow,  the  loss  is  increased.    In  such  a  case 

F  =  [(w  —  l)»/w»  4-  0-00046  0i«/w], 

where  m  is  the  ratio  of  the  areas  of  the  outlet  and  inlet  legs  of  the  elbow. 
(4)  The  loss  L  at  impact  of  two  confined  streams,  only  one  of  which  suffers 
deviation,  is  given  by  L  =  av;/^-|-  bvll2g  ft.-lbs.  per  lb.  of  the  impinging 
jet  (2),  Le,  the  jet  which  is  deviated  on  impact.  The  values  of  the  coefficients 
a  and  b  are  tabulated  and  graphed.    (5)  The  formula 

L  =  [{V,  sin  ey  -h  {v,  cos  9  —  vi)*]/?^  ft. 

gives  results  which,  except  in  one  or  two  particular  cases,  are  totally 
unreliable.  (6)  Where  the  volumes  Qi  and  Qi  to  be  discharged  by  the  two 
streams  are  known,  and  where  the  ratio  m  of  their  areas  may  be  modified  as 
required,  the  value  of  m  for  minimum  loss  is  given  by 

w  =  l  +  2d/100-l-  VeQ,/ll-4Q,. 

(7)  Where  both  streams  are  similar  and  each  suffers  the  same  deviation  9,  the 
area  of  the  combined  streams  being  equal  to  the  combined  areas  of  the 
impinging  streams,  the  loss  is  substantially  the  same  as  in  an  elbow  of  uniform 
section  and  with  the  same  angle  of  deviation.  A.  W. 

551.  The  Unsinkability  of  Modern  Sea-going  Ships,  Flamm.  (Engineering, 
95.  pp.  215-217,  Feb.  4, 1918.) — Refers  to  the  rules  embodied  in  the  printed 
Bulkhead  Curves,  and  points  out  the  danger  involved  in  the  fact  that  these 
curves  do  not  take  any  account  of  the  stability  of  the  vessel  when  she  is  open 
to  the  sea.  The  argument  is  illustrated  by  diagrams  of  stability  which  are 
given  for  the  s.s.  George  Washington  (North  German  Lloyd),  Mauretania,  and 
TitanU.  L.  H.  W. 

552.  Stability  of  Flow  Oj  Incompressible  Viscous  Fluid,  A.  H.  Gibson. 
(Phil.  Mag.  25.  pp.  81-64,  Jan.,  1918.)— As  a  result  of  experiment  Osborne 
Reynolds  concluded  that  the  conditions  tending  to  stability  of  How,  i.e.  to 
stream-line  as  opposed  to  sinuous  flow,  of  an  incompressible  viscous  fluid 
are :  (1)  Free  (exposed  to  air)  surfaces.  (2)  Converging  boundaries.  (8)  Curvi- 
linear motion  with  the  velocity  greatest  at  the  outside  of  the  curve.    (4)  An 

VOL.  XVI.— A.— 1918. 

Digitized  by  VjOOQ IC 


184  SCIENCE  ABSTRACTS. 

increase  in  viscosity.  (5)  A  diminution  in  density.  From  an  examination  of 
the  equations  of  motion  he  also  showed  that  conditions  (4)  and  (5)  might  be 
predicted  from  theoretical  considerations.  As  regards  conclusion  (8),  recent 
experiments  by  the  author  indicate  that  for  increased  stability  in  curvilinear 
motion  the  greatest  velocity  should  be  at  the  inside,  not  at  the  outside  of  the 
curve,  and  in  the  present  paper  it  is  shown  that  this,  as  well  as  the  truth 
of  conclusions  (1)  and  (2),  may  also  be  inferred  from  the  general  equations  of 
motion.  A.  W. 

663.  Energy  Law  for  Fluids.  D.  Bdnki.  (Zeitschr.  Vereines  Deutsch. 
Ing.  57.  pp.  17-25,  Jan.  4, 1918.) — Describes  an  experimental  investigation  of 
the  law  of  flow  for  liquids  streaming  through  curved  tubes.  A.  W. 

664.  Transverse  Vibrations  of  a  Rod  of  Varying  CrosS'Seciion,  P.  F.  Ward. 
(Phil.  Mag.  25.  pp.  86-106,  Jan.,  1918.)— An  extension  of  some  results  given  by 
KirchhoflF.  L.  H.  W. 

666.  Motion  of  Viscous  Liquid  due  to  Uniform  and  Periodic  Motion  Main- 
tained over  a  Segment  of  an  Infinite  Plane  Boundary,  W.  J.  Harrison. 
(Roy.  Soc,  Proc.  Ser.  A.  88.  pp.  18-28,  Jan.  29, 1918.)— Theoretical. 

666.  Screw  Propeller  Design,  C.  W.  Dyson.  (Amer.  Soc.  of  Naval 
Engineers,  Journ.    Engineer.  114.  pp.  216-216,  Aug.  80,  1912.) 

667.  Variations  in  the  General  Atmospheric  Circulation  in  Temperate 
Latitudes.  A.  Defant.  (Akad.  Wiss.  Wien,  Ber.  121. 2a.  pp.  879-686,  March, 
1912.) — An  investigation  of  the  variations  of  daily  amounts  of  rainfall  over 
large  areas  in  temperate  latitudes  in  both  hemispheres  shows  that  they  occur 
in  several  oscillations  of  definite  periods  travelling  in  an  east-west  direction. 
Four  such  waves  can  be  distinguished,  of  which  the  lengths  correspond 
respectively  to  the  whole  circuit  of  the  earth  in  an  east-west  direction,  and  to 
the  half,  third,  and  fourth  parts  of  that  circuit  respectively.  The  velocity  of 
propagation  of  all  the  waves  is  nearly  constant  and  amounts  to  14*6^  per  day 
on  the  year's  average,  so  that  each  wave  completes  the  circuit  of  the  earth  in 
about  25  days.  The  velocity  is  greater  in  the  northern  hemisphere  than 
in  the  southern,  greater  in  winter  than  in  summer,  and  greater  over  the 
continents  than  over  the  oceans.  The  amplitude  of  the  yearly  variation  shows 
local  differences.  All  the  observed  variations  in  rainfall  may  be  explained 
as  consequences  of  the  regular  progression  of  corresponding  waves  of  pres- 
sure. Rainfall  is  an  index  of  the  intensity  of  vertical  motion  upwards,  but 
the  latter  is  closely  related  with  downward  and  horizontal  motions  and  is 
therefore  connected  with  the  general  circulation.  R.  C. 

668.  High  Tropical  Winds,  W.  van  Bemmelen.  (Nature,  90.  pp.  26(V- 
261,  Oct  81,  1912.)— Observations  of  pilot  balloons  in  Batavia  confirm  the 
existence  of  a  high  westerly  wind  above  the  trades  and  anti-trades,  immedi- 
ately below  the  persistent  easterly  winds  which  are  peculiar  to  the  tropics, 
and  which  carried  the  dust  from  the  Krakatoa  eruption  of  1888  many  times 
round  the  earth  at  a  level  of  about  80  km.  The  order  of  the  currents  is  the 
following :  (1)  Shallow  local  breeze ;  (2)  SE.  trade  wind,  to  8  km. ;  (8)  NE. 
and-trade,  to  11  km. ;  (4)  upper  SE.  trade  wind,  to  18  km. ;  (6)  high  westerly 
wind,  to  23  km. ;  (6)  easterly  Krakatoa  wind,  to  at  least  80  km.  The  velocities 
of  the  currents  numbered  (2),  (8),  (5),  and  (6)  are  about  6, 16, 12,  and  85  m./sec. 
respectively.  R.  C, 
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659.  Investigations  ofFohn.  H.  v.  Picker.  (Akad.  Wiss.  Wien,  Ber.  121. 
2a.  pp.  820-878,  May,  1912.)— The  results  of  three  balloon  voyages  from 
Innsbruck  made  during  f  ohn  winds,  and  the  records  from  registering  balloons 
liberated  from  Munich  gave  the  following  results.  Before  fohn  commences 
at  the  surface  it  blows  aloft  from  SE.  over  a  cold  surface  layer,  which  covers 
mountains  and  valleys  to  an  equal  depth,  and  is  usually  also  SE.  in  direction, 
although  that  is  governed  principally  by  the  trend  of  the  valleys.  The 
boundary  between  the  two  currents  is  marked  by  a  layer  of  strato-cumulus 
cloud.  The  direction  of  fohn  itself  when  it  appears  at  the  surface  is  nearly 
independent  of  the  contour  of  the  land.  It  is,  however,  slightly  deflected  in 
the  valleys,  while  it  rises  on  the  windward  sides  and  descends  on  the  lee  sides 
of  the  mountains.  Fohn  is  dissipated  either  by  an  invasion  of  cold  air  from 
the  NW.  below  the  upper  SE.  wind,  or  by  a  gradual  accumulation  of  cold 
air  at  the  surface.  An  adiabatic  temperature  gradient  is  found  only  along 
a  definite  stream-line :  in  a  vertical  direction  the  gradient  is  less  than  the 
adiabatic,  but  greater  than  the  normal  amount  for  the  place  and  season. 
Change  of  wind  direction  with  height  is  normal  in  the  fohn  itself,  passing 
from  SE.  to  SW.  as  the  height  increases.  In  the  lower  layer  the  normal 
surface  wind  at  the  commencement  of  f5hn  is  SE.,  while  at  the  end  it  is  W. 
or  SW.  The  change  to  the  SE.  of  the  fohn  current  is  usually  a  discontinuous 
one.  R.  C. 

660.  Temperature  and  Humidity  in  the  Atmosphere  on  Occasions  of  Fohn. 
H.  V.  Ficker.  (Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  1226-1248,  July,  1912.) 
— In  a  previous  paper  [see  preceding  Abstract]  the  author  showed  that  fohn 
blows  across  the  valleys  at  Innsbruck  which  trend  east  and  west,  descends 
the  lee  sides  and  ascends  the  windward  sides  of  the  mountains.  The  stream- 
lines near  the  ground  thus  follow  roughly  the  surface  contour,  but  they 
become  crowded  together  over  the  summits  of  mountains  and  they  open  out 
over  the  valleys,  until  at  some  unknown  height  above  the  tops  of  the  moun- 
tains they  are  undisturbed  by  the  surface  contour  and  are  horizontal.  Since 
the  air  is  descending  on  the  whole  there  are  no  condensation  e£Fects,  and  the 
potential  temperature  along  a  stream-line  is  constant,  the  actual  temperature 
changing  adiabatically.  Again,  because  the  vertical  temperature  gradient  is 
smaller  over  the  mountains  than  in  the  valleys,  a  fact  which  follows  from  the 
thermodynamics  of  the  fohn,  it  follows  that  as  one  passes  away  from  the 
mountains  on  the  lee  side  at  any  given  height  the  temperature  rises,  while 
relative  humidity  falls.  R.  C. 

661.  The  Diurnal  Variation  of  Wind  Force  at  the  Summit  of  Ben  Nevis, 
J.  V.  Hann.  (Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  185-220,  Feb.,  1912.) 
Estimates  on  the  Beaufort  scale  of  wind  force  on  Ben  Nevis  were  made 
hourly  during  the  time  the  observatory  was  open.  The  author  deals  mainly 
with  10  years'  observations,  1884-1887  and  1898-1908.  A  Robinson  anemo- 
meter was  installed  at  the  summit,  but  on  account  of  the  low  temperature 
combined  with  the  abundant  precipitation  it  could  not  be  used  in  winter  and 
it  was  frequently  put  out  of  action  in  summer.  From  a  comparison  of 
16  months'  corresponding  results  of  recorded  and  estimated  winds,  the 
conclusion  is  drawn  that  the  factor  for  converting  the  estimates  to  true 
velocities  in  miles  per  hour  is  nearly  constant  throughout  the  scale,  and  for 
statistical  purposes  it  may  be  taken  to  be  7*72.  The  unusual  conditions  at  the 
summit  are  sufficient  to  account  for  this  result,  which  is  different  from  that 
deduced  for  sea-level  stations,  where  the  factor  increases  with  increasing  wind 
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velocity.  At  Ben  Nevis,  however,  there  is  a  well-marked  diurnal  period  in 
the  factor,  for  which  no  explanation  is  forthcoming ;  it  being  least,  7*48  at 
8  p.m.,  and  greatest,  8*11  at  8  a.m.  As  regards  the  daily  variation  of  wind 
force,  the  maximum  occurs  with  great  regularity  between  1  and  2  a.m.  The 
minimum  is  more  variable  ;  from  Nov.  to  March  it  occurs  at  4  p.m.,  in  April, 
May,  and  June  at  5  p.m.,  in  July,  Aug.,  and  Sept.  at  from  2  p.m.  to  8  p.m. 
The  variation  of  the  maximum  from  the  mean  is  greater  than  that  of  the 
minimum,  consequently  the  wind  remains  below  the  mean  value  for  more 
than  half  the  day.  The  seasonal  variation  of  the  mean  di£Ference  between 
daily  maxima  and  minima  shows  two  maxima,  in  Jan.  and  July,  and  two 
minima,  in  March  and  Nov.  In  spite  of  the  high  latitude,  the  high  degree 
of  cloudiness,  and  the  lack  of  winter  sunshine,  the  diurnal  variation  is  thus 
very  well  marked  in  winter.  The  author  finds  it  difficult  to  account  for  the 
variation,  which  is  not  dissimilar  in  character  from  that  on  European  mountain 
peaks,  by  means  of  the  usual  explanation,  which  requires  strong  diurnal 
convection  currents.  He  suggests  that  the  cause  of  diurnal  variations  of 
wind  on  mountain  peaks  calls  for  further  inquiry.  An  investigation  of  the 
frequency  of  gales  shows  that  there  is  a  well-marked  double  period  in  its 
diurnal  variation,  with  maxima  at  midnight  and  9  a.m.  and  minima  at  5  a.m. 
and  8  p.m.  This  result  is  similar  to  those  found  for  Vienna  and  for  the 
German  coast.  [For  the  observations  from  which  the  author's  results  are 
derived  see  Abstract  No.  1462  (1911).]  R.  C. 

562.  The  Geographical  Distribution  of  Monthly  Variations  of  Pressure,  W. 
Kdppen.  (Meteorolog.  Zeitschr.  29.  pp.  601-511,  Nov.,  1912.)— For  the 
investigation  of  non-periodic  variations  of  pressure,  the  author  uses  the  mean 
difference  between  the  highest  and  lowest  barometer  readings  in  each  month 
[see  Abstract  No.  828  (1912)].  Plotting  these  on  maps  of  the  world,  one  for 
each  month,  and  drawing  lines  through  places  where  the  variation  is  the 
same,  curves  are  obtained  which  are  called  "  isokatanabars  "  after  Lockyer's 
"  isanakatabars "  which  represent  a  different  measure  of  the  fluctuations. 
Previous  results  of  the  author  are  combined  with  recent  work  of  BrockmoUer 
[see  Abstract  No.  1683  (1912)],  and  two  charts  of  Isokatanabars  arc  shown, 
one  for  winter  (Dec,  Jan.,  and  Feb.  in  the  northern  hemisphere,  combined 
with  June,  July,  and  Aug.  in  the  southern)  and  one  for  summer.  The  greatest 
variations  occur  at  about  latitude  60°  in  both  hemispheres  and  the  least  at  the 
Equator.  The  variations  are  greater  (up  to  45  mm.)  in  winter  than  in  summer 
(up  to  88  mm.).  The  lines  run  nearly  parallel  to  the  lines  of  latitude,  and  the 
amount  of  the  variation  is  related  to  variations  of  temperature  along  the 
parallels  as  well  as  to  the  general  fall  of  temperature  from  the  Equator  to 
the  pole.  R.  C. 

663.  Diurnal  Variation  of  Temperature  at  Tot  on  the  Red  Sea,  (Cairo 
Scientific  Journal,  May,  1912.  Meteorolog.  Zeitschr.  29.  pp.  479-480,  Oct, 
1912.  Abstract.) — Tor  is  situated  on  the  Gulf  of  Suez  on  the  western  coast  of 
the  Sinai  peninsula.  It  shows  in  June  an  unusual  diurnal  temperature  variation 
with  a  maximum  of  29'1^  C.  at  8  p.m.  At  8  a.m.  and  2  p.m.  the  values  are 
respectively  25*4°  C.  and  28*7°  C.  The  relative  humidity  for  the  same  month 
shows  the  inverse  variation,  i,e,  the  minimum  occurs  at  8  p.m.  At  Minta, 
on  the  Nile,  in  the  same  latitude,  the  variations  are  normal.  The  cause  is  to 
be  found  in  the  diurnal  variation  of  wind  direction.  In  the  morning  it  is 
from  W.  and  NW.  and  is  therefore  a  cool  and  moist  sea  breeze,  but  in  the 
VOL.  XVI.— A.— 1918.  ^  T 

Digitized  by  VjOOQ IC 


GENERAL  PHYSICS.  187 

afternoon  and  night  it  veers  to  NE.  and  £.,  and  flows  down  from  the 
mountains,  bringing  with  it  the  high  temperature  of  the  land  accentuated  by 
the  dynamical  warming  due  to  the  descent.  R.  C. 

664.  Suggestions  for  Frost  Protection,  K.  F.  Kellerman.  (Washington 
Acad.  Sci.,  Journ.  8.  pp.  53-65,  Feb.  4,  1918.) — ^The  author  puts  forward  a 
proposal  to  prevent  the  occurrence  of  frost  in  orchards  by  spraying  hot  water 
into  the  air  around  the  trees.  Calculations  are  made  of  the  quantity  of  hot 
water  which  would  be  required  to  raise  the  temperature  certain  specified 
amounts.  Apart  from  loss  of  heat  by  convection,  etc.,  it  is  found  that  about 
90  gallons  of  water  at  90°  C.  would  be  required  to  raise  the  temperature  of  a 
layer  of  air  26  ft.  deep  covering  one  acre  from  —  1^  C.  to  the  freezing-point 
if  the  humidity  was  initially  80  per  cent.  It  is  suggested  that  the  fog  which 
would  be  produced  would  further  help  to  maintain  the  temperature  above 
freezing  by  hindering  the  loss  of  heat  by  radiation.  J.  S.  Di. 

566.  Atmospheric  Disturbances  and  Solar  Radiation,  C.  Domo. 
(Meteorolog.  Zeitschr.  29.  pp.  580-584,  Dec,  1912.)— The  variations  of  heat 
radiation,  brightness  of  solar  disc,  and  ultra-violet  radiation  during  a  period 
of  atmospheric  disturbance  in  Oct.,  1912,  are  given  for  comparison. 

C.  P.  B. 

666.  Diurnal  Variations  of  Atmospheric  Pressure.  W.  J.  Humphreys. 
(Mount  Weather  Observatory,  Bull.  5.  2.  pp.  182-159, 1912.)— The  author  dis- 
cusses the  24-hour  and  12-hour  components  into  which  the  normal  diurnal 
variation  of  the  barometer  can  be  analysed,  and  investigates  the  effect  of 
every  agent  that  may  be  supposed  to  produce  the  observed  phenomena. 
The  12-hour  variation,  which  is  much  more  definite  and  regular  than  the 
24-hour  variation,  passes  through  two  maxima  at  10  a.m.  and  10  p.m.  local 
time,  and  through  two  minima  at  4  a.m.  and  4  p.m.  The  author  regards  the 
morning  maximum  and  the  afternoon  minimum  as  being  forced  by  the 
convection  effects  associated  with  solar  radiation,  which  interfere  with 
the  normal  course  of  east- west  winds  and  thus  affect  the  pressure  ;  while  the 
night  maximum  and  the  morning  minimum  are  secondary  disturbances 
caused  by  the  joint  action  of  the  forced  primaries  through  the  agency  of  the 
free  period  of  oscillation  of  the  atmosphere  of  nearly  12  hours.  The  causes 
which  prevent  the  variation  from  becoming  larger  are  (1)  friction,  and  (2)  the 
probable  sUght  discrepancy  between  the  free  period  of  the  atmosphere  and 
12  hours  exactly.  R.  C. 

667.  Evaporation  on  the  Nile  near  Khartum,  R.  Tiirstig.  (Meteorolog. 
Zeitschr.  29.  pp.  454-462,  Oct.,  1912.)— An  instrument  is  described  for  measur- 
ing the  amount  of  evaporation,  and  the  results  of  observations  made  from 
22  March  to  16  April,  1912,  are  described.  The  chief  results  are  :  The  mean 
temperature  of  the  water  is  lower  than  that  of  the  air,  the  difference 
varying  from  6*8°  C.  in  summer  to  1*7®  C.  in  winter.  The  variations  of 
air-temperature  are  unconnected  with  variations  of  evaporation.  Evapora- 
tion by  day  is  about  fwice  as  intense  as  evaporation  by  night.  It  is  greater 
in  the  morning  than  in  the  afternoon.  The  max.  rate  occurs  between 
8  and  11  a.m.,  being  about  1*0  mm.  per  hour,  while  the  minimum  in  the  night 
is  less  than  0'8  mm.  There  is  no  connection  between  evaporation  and 
relative  humidity,  nor  between  evaporation  and  wind  direction.  The  force 
of  the  wind  is  almost  entirely  responsible  for  variations  in  the  amount  of 
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evaporation,  and  for  the  period  considered  it  is  found  that  0*6  mm.  and 
1-0  mm.  of  water  are  respectively  evaporated  in  each  hour  when  the  wind 
velocity  is  14  and  24  km.  per  hour,  while  intermediate  amounts  are  associated 
with  intermediate  velocities.  The  average  daily  amount  of  evaporation  was 
18'8  mm.,  the  max.  and  minimum  values  being  respectively  24*7  mm.  and 
6-8  mm.  R.  C. 

668.  Atmospheric  Studies.  J.  W.  Sandstrdm.  (Mount  Weather 
Observatory,  Bull.  5.  2.  pp.  88-181,  1912.)— In  this  memoir  the  author 
discusses  some  general  propositions  on  the  changes  of  condition  of  atmo- 
spheric air,  on  the  energy  transformations  taking  place  in  the  atmosphere,  and 
on  the  vortex  motions  of  the  atmosphere.  R.  C. 

569.  The  Variograph,  its  Records  and  their  Application  to  some  Questions 
in  the  Theory  of  Thunderstorms,  W.  Schmidt.  (Meteorolog.  Zeitschr.  29. 
pp.  406-414,  Sept.,  1912.)— [See  Abstract  No.  507  (1910).]  The  variograph  is 
an  instrument  which  records  automatically  the  rate  at  which  atmospheric 
pressure  is  changing.  Ordinary  coal-gas  is  passed  through  an  apparatus  for 
regulating  its  pressure,  and  is  lighted  at  the  end  of  the  outflow  tube.  Between 
the  pressure  regulator  and  the  lighted  end  the  tube  is  connected  with  a  large 
vessel  full  of  gas.  When  the  pressure  remains  constant  the  flame  burns 
steadily,  but  when  the  pressure  falls,  gas  escapes  through  the  tube  from  the 
large  vessel,  until  the  pressure  inside  it  is  equal  to  that  of  the  atmosphere 
outside  ;  and  consequently  the  gas  flame  increases  in  size.  Conversely  when 
pressure  rises  the  flame  diminishes  in  size.  The  variations  of  the  flame  are 
recorded  by  placing  in  it  a  bimetallic  thermometer,  which  records  on  a 
rotating  drum  through  a  series  of  multiplying  levers  in  the  usual  way.  The 
record  of  the  thermometer  is  thus  a  record  of  the  rate  of  pressure-change, 
for  the  greater  the  rate  of  change  the  greater  is  the  variation  of  the  size  of 
the  flame  from  the  normal.  The  author  prefers  the  curves  of  rate  of  pressure- 
change  (variograms)  to  the  records  of  an  ordinary  barograph,  because  upon 
the  variograms  the  quicker  variations  are  more  pronounced  than  the  slower, 
and  small  changes  in  a  steady  rise  or  fall  of  pressure  are  shown  much  more 
clearly  than  on  the  barogram.  Pressure  waves  of  8  to  10  minutes'  period 
are  found  nearly  always  to  precede  local  thunderstorms,  and  the  waves  are 
so  regular  that  a  stable  arrangement  of  the  layers  of  air  is  indicated,  quite 
contrary  to  the  generally  accepted  theory.  The  fact  that  thunderstorms  are 
not  observed  with  fohn  in  which  an  adiabatic  state  must  prevail,  is  in  favour 
of  the  deduction.  The  variograms  for  line  squalls  and  thunderstorms  show 
very  clearly  the  sudden  rise  of  pressure  that  is  so  characteristic  on  the  baro- 
grams.  In  general  the  variogram  shows  a  fairly  sudden  rise  followed  by  a 
more  gradual  fall  back  again  to  the  zero  line,  indicating  that  pressure  flrst 
increases  at  a  rapidly  increasing  rate,  and  then  increases  at  a  gradually 
diminishing  rate.  The  wind  and  rain  come  on  at  the  commencement  of  the 
second  stage,  i.e.  at  the  end  of  the  rapid  increase  in  pressure.  The  curves 
for  line  squalls  and  thunderstorms  are  so  much  alike  that  it  is  concluded  that 
the  latter  are  usually  due  to  the  flooding  of  cold  air  in  the  same  way  as  the 
former.  The  fact  that  the  specific  humidity  is  as  frequently  higher  as  lower 
after  a  thunderstorm  shows  that  fresh  air  must  have  taken  the  place  of  that 
observed  before  the  storm.  Thunderstorms  are  probably  developed  as  a 
result  of  instability,  but  they  are  propagated  in  air  that  is  essentially  in  stable 
equilibrium.  These  conclusions  apply  primarily  to  the  summer  heat  thunder- 
storms as  observed  in  Austria.  R.  C. 
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670.  Graphical  Method  for  Observation  of  the  Motion  of  the  Clouds  with 
the  Perspective  Nephoscope.  A.  to  Surdo.  (N.  Cimento,  4.  Ser.  6.  pp.  442- 
468,  Dec.,  1912.>— -A  modification  of  the  Marangoni  nephoscope  [Abstract 
No.  11  (1908)]  is  described,  which  permits  of  the  determination  of  the  ratios 
between  the  horizontal  and  vertical  components  of  the  velocity  of  a  cloud 
and  its  height,  and  of  the  azimuth  and  inclination.  W.  H.  Si. 

671.  Photoelectric  Eclipse  Measurements.  J.  Elster  and  H.  Geitel.  (Phys. 
Zeitschr.  18.  pp.  862-865,  Sept.  16,  1912.)-~During  the  1900  solar  eclipse, 
observed  in  Spain,  it  was  found  that  the  recovery  of  the  full  sunlight  was 
more  rapid  than  its  extinction.  This  was  tested  at  Wolfenbiittel  during  the 
total  eclipse  of  April  17,  1912,  by  means  of  the  potassium  photoelectric 
photometer  devised  by  the  authors  [Abstract  No.  1884  (1912)].  The  photo- 
electric current  observed  ranged  from  4*56  microamps.  for  full  sunlight 
filtered  through  a  blue  Jena  uviol  glass  to  0*6  microamp.  at  the  maximum 
phase.  The  recovery  shows  practically  a  symmetry  with  the  waning  phase,  but 
there  is  a  lag  of  the  light  amounting  to  1  or  2  per  cent.  This  may  be  due  to 
a  slight  diminution  of  the  transparency  of  the  sky  produced  by  the  moon's 
shadow.  There  is  is  no  evidence  of  a  more  rapid  recovery.  Some  figures 
obtained  at  Palma,  Majorca,  in  1906,  are  added  for  comparison.  £.  £.  F. 

672.  Spectrographic  Observations  of  Sun's  Rotation,  J.  B.  Hubrecht. 
(Roy.  Astronom.  Soc,  M.N.  72.  pp.  6-27,  Nov.,  1912.)— The  investigation 
formed  the  Cambridge  portion  of  the  co-operative  scheme  for  determination 
of  the  sun's  rotation,  as  decided  at  the  Solar  Union  Conference  at  Mount 
Wilson  in  1910  [Abstracts  Nos.  802  (1909);  1486  (1911)].  Observations 
were  made  with  the  Littrow  spectroscope,  having  a  Michelson  grating,  a 
dispersion  of  1*18  mm.  per  A.  being  obtained  with  the  fourth  order.  A  series 
of  preliminary  observations  were  taken  to  determine  the  stability  of  the  instru- 
ment, and  then  a  series  of  plates  throughout  the  year  at  the  solar  equator, 
giving  the  means  of  detecting  variations  in  the  equatorial  velocity  at  a  time 
of  sun-spot  minimum.  The  region*  allotted  to  Cambridge  extended  from 
X4800  to  X4600,  and  a  table  of  the  lines  considered  is  given,  with  the  deduced 
equatorial  velocity  for  each  selected  line.  From  the  summary  of  velocities 
for  the  lines  due  to  the  different  elements  it  is  concluded  that  there  is  no 
strong  evidence  of  systematic  variation  dependent  on  the  assigned  chemical 
origins  of  the  lines.  Advantage  was  taken  of  the  fine  weather  during  May 
and  June,  1911,  to  obtain  a  series  of  observations  all  round  the  sun  in 
addition  to  the  Equator  plates,  the  records  being  made  so  as  to  discriminate 
between  the  rotational  velocities  of  the  two  hemispheres.  This  is  done  by 
taking  comparisons  from  points  90°  apart,  instead  of  the  usual  method  employ- 
ing points  180^  apart.  Consistent  evidence  is  obtained  of  a  difference  of 
about  0*186  km.  per  sec.  The  average  equatorial  velocity  during  1911  is 
given  as  1*86  km.  per  sec.  C.  P.  B. 

673.  Photographs  of  Partial  Solar  Eclipse  at  Greenwich,  April  17,  1912. 
(Roy.  Astronom.  Soc,  M.N.  78.  pp.  41-46,  Nov.,  1912.  From  Royal 
Observatory,  Greenwich.) — Owing  to  this  eclipse  being  of  unusually  large 
magnitude,  it  was  arranged  to  obtain  a  series  of  photographs  of  the  various 
phases  with  the  Thomson  photoheliograph  of  9-in.  aperature,  with  the  object 
of  determining  the  relative  positions  of  the  sun  and  moon,  and  the  resulting 
correction  to  the  moon's  place.  Fifteen  photographs  were  obtained,  the 
times  of  exposure  being  automatically  recorded  on  the  chronograph  by 
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contact-pieces  on  the  shutter  plate.  Details  of  the  method  of  reduction  are 
given,  and  a  table  showing  the  apparent  errbrs  in  the  tabulated  places  of  the 
moon  for  each  of  the  fifteen  plates.  C.  P.  B. 

674.  Spectrum  of  Nova  Geminorum  (1912).  F.  J.  M.  Stratton.  (Roy. 
AstronoHL  Soc,  M.N.  78.  p.  72,  Dec.,  1912.)— Photographs  of  the  later 
spectrum  of  the  Nova  were  obtained  at  Cambridge  on  Dec.  6  and  12,  1912. 
The  characteristic  bands  were  those  of  hydrogen  and  the  nebula  lines  at 
X4d64,  6007.  The  hydrogen  bands  were  about  25  A.  wide.  Mention  is  made 
of  faint  bands  with  centre  near  X4800,  a  region  generally  vacant  in  the 
spectrum  of  novae  during  their  later  stages.  C.  P.  B. 

676.  Similarity  of  Variations  of  S  Pcrsei  and  of  Sun-spots,  H.  H.  Turner. 
(Roy.  Astronom.  Soc,  M.N.  73.  pp.  116-124,  Dec,  1912.)— In  former  papers 
a  comparison  has  been  made  of  the  sun-spot  curve  with  the  light  curves  of 
long-period  variables,  chiefly  with  respect  to  the  periods  less. than  the  main 
period  of  llj  years.  Also  Schuster  has  shown  that  in  the  case  of  sun-spots 
other  periodicities,  chiefly  submultiples  of  a  chief  period  of  88f  years,  are 
associated.  The  present  note  deals  with  the  examination  of  the  long-period 
variables  for  such  associated  periodicities.  The  most  promising  results 
have  been  obtained  in  the  case  of  S  Persei.  Nothing  is  found  in  the  variations 
of  this  star  corresponding  to  the  13*6-year  period  in  sun-spots.  There  is  a 
period  of  665  days  in  S  Persei  with  no  sensible  6'75-year  period  in  sun-spots, 
and  the  question  is  discussed  whether  the  sun-spot  periods  of  8*17, 11*12, 
18*5  years  correspond  with  the  S  Persei  periods  of  665,  846,  and  1078  days. 

C.  P.  B. 

676.  Algol-variable  R,  R,  Draconis,  F.  H.  Seares.  (Astrophys.  Journ. 
86.  pp.  868-884,  Dec,  1912.  Contribution  from  the  Mount  Wilson  Solar 
Observatory,  No.  64.  Science,  87.  pp.  88-84,  Jan.  8,  1918.)— Observations 
made  with  a  7i-in.  equatorial  of  the  variations  of  this  interesting  Algol 
variable  gave  a  period  of  2*881079  days.'  Normally  the  star  is  a  little  brighter 
than  the  tenth  magnitude,  but  during  minimum  it  becomes  too  faint  for  the 
above  instrument,  and  observations  have  therefore  been  continued  with 
the  60-in.  reflector  at  Mount  Wilson  by  means  of  photographic  registration. 
From  these  the  minimum  brightness  is  given  at  18*68.  From  the  curves 
showing  the  comparison  between  photographic  and  visual  measurements,  it 
may  be  noted  that  for  two  magnitudes  below  normal  light  the  photographic 
variation  is  closely  represented  by  the  visual  light-curve.  From  that  point  on, 
the  photographic  variation  is  greater  than  the  visual,  the  divergence  amount- 
ing to  about  three-tenths  of  a  magnitude  in  an  interval  of  a  magnitude  and  a 
half.  For  the  greater  part  of  the  curve  the  variation  is  rapid,  and  the  last 
portion  of  the  change  requires  but  20  minutes.  The  data  obtained  indicate 
that  the  eclipse  is  total,  showing  the  darker  star  to  be  the  brighter  of  the  two. 

C.  P.  B. 

677.  Parallax  of  Weissci  692.  E.  Kinberg.  (Ark.  for  Mat.,  Astron.  och 
Fysik,  Stockholm,  8.  16.  pp.  1-26,  1912.) — From  measurements  on  plates 
taken  during  the  period  Oct  18, 1907,  to  March  22,  1908,  the  parallax  of  this 
star  is  determined  to  be  ir  =  +  0186"  ±  0*060".  Several  values  given  by  other 
investigators  are  referred  to  for  comparison,  C.  P.  B. 
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578.  Electrically-heated  Microscope  Slide,  F.  G.  Cottrell.  (Amer.  Chem. 
Soc.,  Journ.  84.  pp.  1328-1882,  Oct,  1912.)— The  apparatus  was  designed  for 
the  study  of  liquid  crystals,  but  is  convenient  wherever  a  rapid  adjustment  of 
temperature  under  the  microscope  is  desired.  The  essential  feature  is  a 
uniform  film  of  Pt  deposited  over  the  glass  slide  which  is  to  carry  the  object, 
so  thinly  as  not  to  seriously  reduce  its  transparency,  but  still  forming  a  con- 
tinuous conductor  for  the  electric  current.  By  connecting  this  film  in  series 
with  a  rheostat  to  an  ordinary  110-  or  220-volt  lighting  circuit,  any  tempera- 
ture from  that  of  the  room  to  nearly  the  melting-point  of  glass  may  be  rapidly 
established.  To  minimise  the  danger  of  cracking,  the  glass  slips  should  be 
small,  say  i  by  1  in.,  and  thin  (0*6  to  0*8  mm.).  The  thin  Pt  coating  is 
deposited  by  means  of  the  discharge  (Zerstaubung)  from  a  Pt  kathode  in  high 
vacuum.  The  ends  of  the  slip  are  coated  more  thickty,  to  serve  as  terminals, 
either  by  applying  gold  paint,  or  by  dipping  them  in  a  collodion  solution 
containing  a  small  amount  of  gold  or  platinum  chloride.  In  either  case,  the 
slide  should  be  heated  over  a  Bunsen  burner  until  the  organic  matter  is 
completely  burnt  out.  Non-conducting  materials  may  be  examined  by 
placing  them  directly  upon  the  platinised  surface  ;  with  electrolytes  a  slip 
of  thin  cover  glass  may  be  interposed.  A.  E. 

679.  Bispherical  Reflecting  Condenser  for  Ultramicroscopy,  H.  Siedentopf. 
(Ann.  d.  Physik,  89.  6.  pp.  1175-1184,  Dec.  28, 1912.)— Discusses  first  anastig- 
matic  reflection  at  two  spherical  surfaces,  with  special  reference  to  a  Zeiss 
bispherical  cardioid  condenser.  A  geometrical 'construction  for  anastigmatic 
reflection  at  two  spherical  surfaces  is  given,  also  a  mathematical  treatment  of 
the  formation  of  the  image  at  points  not  on  the  axis  of  the  system.  A.  W. 

680.  Diffraction  Images.  J.  W.  Gordon.  (Phys.  Soc,  Proc.24.  pp.  422- 
448,  Oct.,  1912.) — ^The  author  gives  the  theory  of  diffraction  patterns  in  a 
comprehensive  form  and  by  means  of  an  elementary  mode  of  treatment.  The 
simplification  consists  essentially  in  substituting  ^s  the  surface  of  resolution 
the  envelope  which  forms  the  boundary  of  an  aplanatic  pencil  in  place  of  the 
wave-front  which  occupies  its  aperture.  The  general  doctrine  is  developed 
in  17  propositions,  and  the  bearings  of  the  theory  are  illustrated  by  reference 
to  the  optical  problems  connected  with  the  formation  of  a  spectrum  by  a 
difFraction  grating ;  also  by  reference  to  the  effect  of  stopping  out  the  centre 
of  an  object  glass,  and  again  by  the  problem  presented  by  the  ultimate  limit 
of  resolving  power  in  optical  instruments.  A.  W. 

681.  Optical  Properties  of  the  Ions  in  Water.  A.  Heydweiller.  (Phys. 
Zdtschr.  18.  pp.  1010-1012  ;  Discussion,  pp.  1012-1018,  Nov.  1, 1912.  Paper 
read  befcM-e  the  84.  NaturforscherversammL,  Miinster,  Sept.,  1912.)— The 
refractive  power  of  a  dissolved  salt  is  almost  independent  of  its  ionisation, 
and  is  approximately  equal  to  that  of  the  solid  salt.  The  dispersion  in  the 
visible  spectrum  is  also  almost  independent  of  ionisation  ;  it  is  nearly  equal 
for  salts  with  the  same  anion,  but  varies  considerably  if  the  kathion  is  kept 
constant  and  the  nature  of  the  anion  is  varied.    In  the  ultra-violet  region  the 
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dispersion  both  of  the  ionised  and  un-ionised  solutions  can  be  expressed  by  a 
formula  of  the  Sellmeier  type ;  this  is  best  used  to  express  the  ratio  of  the 
refractive  power  of  the  solution  to  that  of  pure  water.  The  characteristic 
wave-lengths  of  the  free  vibrations  are  given  as  168  fifi  for  the  01  ion,  185  ftfi 
for  the  Br  ion,  280  fifi  for  the  I  ion,  as  contrasted  with  161  ft/t  for  solid  KCl, 
and  156  fi/i  for  solid  NaCI.  In  the  discussion,  Rubens  pointed  out  that  the 
free  periods  in  the  far  ultra-violet  depend  on  the  oscillations  of  electrons, 
which  are  independent  of  the  nature  of  the  molecule,  and  may  be  expected  to 
be  the  same  whether  the  atoms  are  in  the  form  of  ions  or  of  molecules.  But 
the  deep  infra-red  vibrations  depend  on  the  oscillations  of  the  whole  mass  of 
the  molecule,  and  might  be  expected  to  show  large  variations  as  a  result  of 
electrol3rtic  dissociation.  Actually,  a  strong  salt  solution  reflects  the  ''  rest- 
strahlen  "  of  salt  no  better  than  pure  water.  T.  M.  L. 

682.  Measurement  of  Colour,  A.  C.  Jolley  and  A.  J.  Bull.  (Phys. 
Soc,  Proc.  24.  pp.  417-421,  Oct.,  1912.) — ^A  paper  dealing  with  a  series  of 
experiments  made  with  a  view  to  ascertaining  the  form  of  optical  instrument 
most  suitable  for  the  measurement  of  colour.  All  forms  of  colour-mixing 
arrangements  in  which  intermittent  light  is  required  were  omitted  from  the 
experiments,  since  intermittent  illumination  was  found  to  produce  a  some- 
what rapid  fatigue  of  the  eye,  and  hence  the  readings  soon  became  of  little 
value.  The  methods  adopted  are  based  upon  the  Young- Helmholtz  hypo- 
thesis. It  was  found  that  any  colour  could  be  imitated  by  the  admixture,  in 
suitable  quantities,  of  the  lights  of  three  suitably  chosen  narrow  regions  of  the 
spectrum.  The  only  three  with  which  all  shades  could  be  matched  were  : 
for  the  blue  primary  a  narrow  region  from  0'468  to  0466  fi,  for  the  green  the 
region  from  0*529  to  0*685  /*,  and  for  the  red  from  0*684  to  0*644  fi.  Instead 
of  adding  these  coloured  lights  broader  primaries  may  be  subtracted  from 
the  white  light  by  the  selective  absorption  of  suitably  chosen  dyes,  but  in  this 
case  the  difficulty  of  expression  becomes  a  serious  one,  owing  to  the  impossi- 
bility of  securing  dyes  which  absorb  one  primary  region  and  transmit  the 
remainder  of  the  white  light  in  equal  proportions.  Diagrams  of  the  different 
forms  of  apparatus  used  are  given  ;  for  details  see  original  paper.  A.  W. 

683.  Measurement  of  spectrograms  with  Cylindrical  Lens,  J.  B.  Hubrecht. 
(Roy.  Astronom.  Soc.,  UM.  72.  pp.  28-81,  Nov.,  1912.)— To  obviate  the  effect 
of  grain  in  the  photographic  plate,  when  measuring  spectrograms  under  high 
power  with  a  micrometer,  a  cylindrical  lens  is  placed  between  the  eyepiece 
and  the  leye.  This  makes  the  appearance  of  the  lines  more  homogeneous, 
and  enables  the  bisections  to  be  made  with  greater  certainty.         C.  P.  B. 

684.  Primary  Standard  of  Light.  H.  E.  Ives.  (Astrophys.  Joum.  86. 
pp.  821-829,  Nov.,  1912.)— The  author  suggests  a  standard  of  light  based  on 
1  watt  radiation  of  max.  luminous  efficiency.  This  appears  to  be  located 
near  0*546  /i,  the  green  line  in  the  mercury  spectrum.  The  definition  of  unit 
luminous  flux  would  be  as  follows  ;— "  The  unit  of  luminous  flux  is  the  flux 
from  a  source  radiating  energy  of  max.  luminous  efficiency  at  the  rate  of 
1  watt."  With  light  of  the  prescribed  character  as  much  as  800  lumens  per 
watt  might  be  obtained.  In  appl3dng  such  a  standard  special  methods  are 
necessary  to  meet  the  difficulties  introduced  by  heterochromatic  photometry. 
But  the  author  believes  that  a  standard  method  of  measurement,  based  on 
the  use  of  the  flicker  photometer  under  certain  specified  conditions,  and  the 
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application  of  the  luminosity  curve  of  the  normal  eye  so  as  to  avoid  personal 
errors" might  be  contrived.     [See  also  Abstracts  Nos.  898a  and  288b  (1918).] 

J.  S.  D. 

686.  Helium  Gas  Standard  of  Light.  P.  G.  Nutting.  (Bureau  of 
Standards,  Bull.  8.  pp.  487-494,  Nov.  1,  1912.) — Particulars  have  been  given 
of  some  tests  on  tubes  containing  helium  with  a  view  to  their  being  used  as 
standards  of  light  [see  Abstract  No.  661  (1908)].  It  was  then  found  that 
small  differences  in  thickness  in  the  bore  of  the  capillary  tubes  used  intro- 
duced errors  and  more  uniform  tubes,  which  were  also  fairly  free  from 
striations,  have  since  been  obtained.  Details  of  the  photometric  tests  to 
which  these  tubes  were  subjected  are  given.  The  mean  deviation  in  candle- 
power  per  cm.  length  of  tube  is  found  to  be  1*16  per  cent.,  and  the  max. 
deviation  in  any  tube  8  per  cent.  The  chief  improvement  to  be  sought  in  the 
next  series  of  tubes  to  be  made  is  complete  freedom  from  striations.    J.  S.  D. 

688.  Modern  Microscopical  Optics  mth  Special  Reference  to  Fluorite  Objec- 
tives.   C.  Metz.    (Nature,  90.  pp.  608-607,  Jan.  80,  1918.) 

687.  Theory  of  Monochromators  of  Great  Light  Intensity.  G.  J.  Ellas. 
(Archives  Musee  Teyler,  1.  Ser.  8.  pp.  29-42,  1912.)— [See  Abstract  No.  859 
(1911)0 

688.  PhotO'Spectrography  with  Concave  Gratings.  C.  P.  Butler.  (Photo- 
graphic Journ.  52.  pp.  857-868  ;  Discussion,  pp.  368-864,  Dec,  1912.) 

689.  Recent  Advances  in  tiie  Measurement  oj  Light  and  Illumination. 
J.  S.  Dow  and  V.  H.  Mackinney.  (Phys.  Soc.,  Proc.  24.  pp.  405-415 ; 
Discussion,  pp.  415-416,  Oct.,  1912.) 

590.  Central  Aberration  in  Compound  Lenses.  Relation  between  Central 
Aberration  aud  Astigmatism  at  Edge  of  Field.  H.  Violette.  (Journ.  de 
Physique,  8.  Ser.  6.  pp.  46-54,  Jan.,  1918.) 

591.  First  Steps  in  Telephotography.  E.  Marriage.  (Photographic 
Journ.  58.  pp.  55-59 ;  Discussion,  pp.  59-62,  Feb.,  1918.) 

592.  The  Halo  in  the  Ricefield  and  the  Spectre  of  the  Brocken.  [Miss] 
A.  Everett.  (Nature,  90.  pp.  570-571,  Jan.  28,  1918.)— Discusses  Richarz's 
communication  [Abstract  No.  1882  (1912)],  and  calls  attention  to  a  remark- 
able distortion  of  the  solar  limb,  due  to  refraction,  observed  by  the  writer 
near  sunset,  in  1908.  L.  H.  W. 

593.  MagnetO'Optical  Researches.  O.  M.  Corbino.  (N.  Cimento,  4.  Ser. 
6.  pp.  415-425,  Dec,  1912.) — Experiments  are  described  on  the  rotatory 
polarisation  produced  by  tlie  vapours  of  Na,  Cd,  Cu,  and  Zn,  when  subjected 
to  the  action  of  a  magnetic  field.  For  the  first  metal,  a  sodium  flame  was 
employed,  and  a  rotation  observed,  but  with  the  other  three  metals,  which 
were  vaporised  by  means  of  the  electric  spark,  negative  results  were  obtained, 
and  the  relation  between  absence  of  magnetic  rotation  and  anomalous  dis- 
persion is  discussed.  A  magneto-mechanical  theory  of  light  is  suggested, 
which,  however,  experiments  have  failjcd  to  support.  W.  H.  Si. 
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694.  Emission,  Absorption,  and  Intensity  Distribution  cf  Spectral  Lines,  F, 
Reiche.  (De^itsch.  Phys.  Gesell.,  Verh.  15.  1.  pp.  8-21,  Jaa.  15, 1918.)— A 
mathematical  treatment  of  the  subject,  dealing  with  isolated  narrow  lines.  A 
formula  is  derived  for  the  intensity  distribution  (E^)  of  a  narrow  spectral 
Kne,  which  gives  symmetrical  distribution  about  the  centre  of  the  line.  The 
essential  parameters  of  the  curve  are  the  damping,  and  the  mean  velocity  of 
the  emission  centres.  Special  forms  of  intensity  distribution  depend  on  a 
parameter  6,  which  is  directly  proportional  to  the  damping  and  inversely 
proportional  to  the  velocity  of  the  emission-centres.  If  6  is  large,  then  we 
get  "  dispersion  "  distribution  ;  if  6  is  small,  we  get,  at  not  too  great  distances 
from  the  middle  of  the  line,  Rayleigh's  distribution.  In  the  case  of  metal 
vapours  in  flames,  the  damping  within  wide  limits  depends  only  on  the 
number  of  the  flame-gas  molecules  per  unit  volume.  With  electrically 
excited  gases  in  Geissler  tubes  the  damping  is  proportional  to  the  pressure. 
For  infinitely  thin  layers  and  "  dispersion  "  distribution,  the  half -width,  to  a 
first  approximation,  is  given  by  two  terms,  the  first  of  which  is  directly  pro- 
portional to  the  pressure,  the  second  being  inversely  proportional  to  the 
pressure.  The  dependence  on  the "  temperature  is  complicated.  With 
Rayleigh's  distribution,  the  half -width,  to  a  first  approximation,  is  a  linear 
function  of  the  pressure,  the  first  part  of  the  function  being  independent  of 
fhe  pressure  and  proportional  to  the  square  root  of  the  absolute  temperature. 
For  infinitely  thin  layers  the  form  of  the  intensity  distribution  curve  is 
identical  for  emission  and  absorption  lines.  The  same  is  true  for  layers  of 
finite  thickness.  WT\i\x  dispersion  distribution,  the  lines  are  consider;ably 
broadened  for  finite  layers  when  the  product  of  the  density  of  the  emis- 
sion-centres and  the  thickness  of  the  layer  increases.  With  Rayleigh's 
distribution,  this  broadening  is  only  small.  The  ratio  of  emission-  and 
absorbing-power,  E/A,  within  a  narrow  simple  spectral  line  is  a  constant, 
mdependent  of  the  damping  and  of  the  thickness  of  the  layer.  If  the  line 
radiation  is  a  temperature  radiation,  as  may  be  the  case  for  metal  vapours  in 
the  Bunsen  flame,  the  value  of  E/A  follows  Planck's  radiation  law.  Experi- 
mental evidence  is  adduced  in  support  of  the  above  conclusions.  A.  W. 

696.  Photography  of  Absorption  Spectra,  T.  R.  Merton.  (Chem.  Soc., 
Journ.  108.  pp.  124-127,  Jan.,  1918.) — Gives  a  summary  of  the  objections  to 
the  older  photographic  method  (Hariley  and  Huntingdon's)  of  investigating 
absorption  spectra.  Measurements  with  the  spectrophotometer  [see  Abstracts 
Nos.  88  and  1885  (1912)]  can  be  made  to  give  accurate  quantitative  results,  but 
considerable  practice  is  needed  to  give  concordant  results,  and  the  probable 
error  6i  the  observations  varies  with  the  wave-length  of  the  light  used.  The 
following  method  has  been  devised,  which  provides  a  simple  and  accurate 
method  of  obtaining  extinction  curves.  A  series  of  strips  was  photographed 
through  a  neutral  Sanger-Shepherd  plate  of  carefully  standardised  extinction, 
and  between  these  a  series  of  spectrum  strips  was  obtained,  using  different 
thicknesses  of  the  absorbing  substance.  By  choosing  a  suitable  time  of 
exposure  the  points  of  equal  extinction  can  be  made  to  occur  in  each  pair  of 
strips  at  the  density  best  suited  for  comparison.  Light  from  a  Nemst  lamp, 
after  passing  through  a  water  tank  to  remove  heat  ra3rs,  Was  rendered 
approximately  parallel  by  means  of  a  collimating  lens,  and  then  reflected  twice 
(at  45''  incidence)  from  mirrors  Mi  and  Mf,  finally  being  focussed  on  the  sKt 
of  a  Hilger  waVe-length  spectroscope,  a  photographic  shutter  being  placed 
just  in  front  of  the  slit.  A  Zeiss  variable  absorption  cell  was  placed  between 
the  mirrors  Mi,  M,.  The  thickness  of  the  absorbing  layer  in  this  cell  can  be 
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accurately  measured  by  means  of  a  screw  adjustment.  In  conducting  the 
experiment,  the  cell  was  filled  with  the  pure  solvent,  and  the  standardised 
plate  laid  on  it.  Strips  1,  4,  7,  10,  and  18  were  exposed.  The  plate  was 
removed,  and  the  cell  filled  with  the  solution  to  be  investigated.  Strips 
%  S,  5,  6,  8»  9,  11,  and  12  were  now  exposed  through  various  thicknesses  of 
solution.  Hence  the  necessary  data  for  plotting  a  quantitative  extinction 
curve  are  obtained.  The  method  ofFers  very  little  practical  difficulty ;  the 
time  taken  in  the  measurement  is  little  longer  than  with  the  method  of 
Hartley,  and  quantitative  results  can  be  obtained  without  the  use  of  costly 
apparatus.  A.  W. 

696.  Series  in  Spectra  of  Tin  and  Antimony,  T.  van  Lohuizen.  (Zeitschr. 
wiss.  Phot.  11.  pp.  897-414,  Feb.,  1918.)— A  continuation  of  the  author's 
previous  work.  Using  the  formula  previously  given  [Abstract  No.  1698  (1912)] 
a  number  of  series  are  shown  to  exist  of  the  type  called  by  the  author 
"  translation  series,"  in  the  spectra  of  Sn  and  Sb.  A.  W. 

597.  Band  Spectra  of  Various  Gases,  F.  Burger  and  J.  Koenigsberger. 
(Phys.  Zeitschr.  18.  pp.  1198-1199,  Dec.  16,  I912.)--Gives  first  a  discussion  of 
the  hypotheses  advanced  with  reference  to  band  spectra  by  Stark  and  by 
Kupferer  and  Koenigsberger  [see  Abstracts  Nos.  1087  (1908) ;  1027  (1912)]. 
Experiments  are  also  described  which  tend  to  confirm  the  authors'  hypo- 
theses. It  is  shown  that  with  bromine  and  NOt  no  ionisation  due  to  absorp- 
tion of  light  can  be  detected,  and  that  the  carriers  of  the  band  spectrum  and 
fluorescence  in  the  visible  spectrum  cannot  be  free  ions  or  electrons.  Hence 
it  is  concluded  that  reversible  chemical  dissociation  is  not  connected  with 
ionisation,  as  would  be  the  case  if  Stark's  hypotheses  were  correct.         A.  W. 

598.  Series  Systems  in  Spectra  of  Zinc,  Cadmium,  and  Mercury,  J.  Stark. 
(Ann.  d.  Physik,  89.  6.  pp.  1612-1616,  Dec.  28,  1912.)— In  a  previous  paper 
Paschen  has  given  a  number  of  series  in  the  spectra  of  Zn,  Cd,  and  Hg  [see 
Abstract  No.  1486  (1911)].  In  that  paper,  among  other  things,  he  arranged 
the  Hg  line  2686-72  with  the  lines  4078*06,  286707, and  266414  in  a  new  com- 
bination series.  .  Stark  shows  in  the  present  paper  that  the  lines  4078  and 
2686  cannot  possibly  belong  to  the  same  series.  Observations  made  up  to 
the  present  show  that  lines  of  the  same  series  have  intensities  of  the  same 
order,  are  found  in  the  same  light  sources,  broaden  in  a  similar  manner,  and 
so  on.  Now,  the  line  2686  is  given  well  in  the  flame,  but  not  the  line  4078  ; 
in  the  positive  part  of  the  arc  at  very  low  pressures  the  line  2686  is  far  the 
most  intense  line  of  the  whole  region  6000-2000,  the  line  4078  having  an 
intensity  compared  with  it  of  not  more  than  1/60.  Observations  on  the 
Zeeman-effect,  the  Doppler-effect  in  the  canal  rays,  and  on  the  Zn  and  Cd 
lines  all  lead  to  the  same  conclusion.  A.  W. 

509.  Ultra-violet  Band  Spectrum  of  Oxygen,  W.  Steubing.  (Ann.  d. 
Physik,  89.  6.  pp.  1408-1480,  Dec  28, 1912.)— Describes  research  upon  the 
effect  of  different  gases,  of  varying  current  and  gas  pressure  conditions  on 
the  production  of  the  first  ultra- violet  band  spectrum  of  oxygen.  It  is  found 
that  in  pure  dry  gases,  which  contain  neither  free  nor  chemically  combined 
oxygen,  the  first  ultra-violet  band  spectrum  of  oxygen  can  be  produced  under 
no  conditions,  whether  the  pressure  is  greater  than  atmospheric  or  the  lowest 
possible^  This  band  spectrum,  on  the  contrary,  appears  intensely  in  the 
purest  oxygen,  thorou^ly  dried,  if  care  is  taken  that  neither  hydrogen  nor 
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carburetled  hydrogen  are  present.  The  spectrum  also  appears  when  the  gas 
under  investigation  contains  oxygen  either  simply  mixed,  or  chemically  com- 
bined, though  the  greater  the  spectral  sensibility  of  the  gas,  the  less  intense 
is  the  oxygen  spectrum ;  the  proportion  of  oxygen  present  and  the  gas 
pressure  also  have  an  effect.  With  higher  pressures  and  temperatures  the 
band  spectrum  becomes  clearer  and  more  intense.  A.  W. 

600.  Dopplcr-effect  of  Canal  Rays,  H.  Wilsar.  (Ann.  d.  Physik,  89.  6. 
pp.  1261-1812,  Dec.  28,  1912.) — A  continuation  of  the  author's  previous  work 
[see  Abstract  No.  194  (1912)].  Wien's  method  was  used  to  investigate  the 
effects  in  hydrogen,  oxygen,  and  nitrogen.  The  following  results  were 
obtained  : — (1)  The  lines  of  the  hydrogen  spectrum  for  which  Dufour  has 
found  a  Zeeman-effect  show  no  Zeeman-effect  in  the  canal-ray  spectrum. 
(2)  Principal  series  lines  of  hydrogen  were  not  found  in  the  canal  rays.  (8) 
All  the  spark  lines  of  oxygen  appearing  in  the  canal  rays  show  a  Doppler- 
effcct  of  the  same  magnitude  (in  agreement  with  Paschen's  observations)  and 
have  therefore  a  common  carrier.  (4)  For  the  series  lines  of  oxygen  Wilsar 
could  find  (in  opposition  to  Stark's  observations)  no  Doppler-effect.  (6)  The 
carriers  of  a  single  cxygen  band  cannot  persist  in  the  kathode  fall  of  potential, 
but  do  persist  in  the  penetrating  canal  rays  of  a  force-free  space.  (6)  The 
nitrogen  bands  in  the  canal  rays  from  the  negative  pole  have  (in  agreement 
with  Hermann)  no  Doppler-effect ;  the  carriers  of  these  bands  persist  in 
electric  fields.  (7)  Single  lines  of  nitrogen  have  shown  the  Doppler-effect. 
There  must  exist  for  these  lines  at  least  two  different  carriers,  since  the  effect 
is  observed  with  different  magnitudes  for  different  lines.  (8)  The  magnitude 
of  the  Doppler-effect  does  not,  for  H,  O,  and  N,  vary  as  ^^V,  but  reaches  a 
limit  for  a  certain  potential  characteristic  for  each  gas.  (9)  While  the 
carriers  of  hydrogen  in  the  canal  rays  possess  a  single  charge,  the  correspond- 
ing carriers  for  oxygen  and  nitrogen  have  multiple  charges.  (10)  A  magnetic 
field  has  quite  a  similar  influence  on  the  Doppler-effect  in  oxygen-canal  rays 
to  that  for  hydrogen.  (11)  The  canal  rays  of  hydrogen  are  not  appreciably 
retarded  by  passage  through  a  gas ;  the  particles  with  small  velocities  are 
therefore  more  strongly  absorbed  than  those  with  greater  velocities.  (12) 
Hydrogen  canal  rays  (especially  those  with  small  velocities)  are  reflected  both 
from  glass  (as  Hermann  has  found),  and  also  from  a  metal  (Al)  surface. 
(18)  The  "  retrograde  rays "  exist  in  the  whole  discharge  chamber,  and  are 
similar,  as  regards  velocity  and  absorption  in  the  surrounding  medium,  to  the 
normal  canal  rays.  (14)  The  carriers  of  the  displaced  line  originate  from  the 
kathode  fall  of  potential ;  they  pass  through  the  surrounding  gas  without 
undergoing  loss  of  velocity  or  imparting  velocity  to  other  particles.  The 
stationary  particles  of  the  surrounding  medium  acquire  no  velocity  due  to  the 
impact  of  the  moving  particles,  but  are  rendered  luminous  and  are  the  carriers 
of  the  stationary  line.  (16)  Most  gases  can  be  rendered  luminous  by  the 
canal  rays  of  other  gases.  (16)  Mercury  vapour  is  rendered  strongly  luminous 
by  all  canal  rays,  but  is  either  totally  unable  to  give  rise  to  the  displaced  line 
in  the  radiation  of  other  gases,  or  else  can  do  so  to  but  a  very  small  extent. 

A.W. 

601.  Intensity  Distribution  in  Canal^ray  Spectrum,  J.  Stark.  (Ann.  d. 
Physik,  89.  6.  pp.  1186-1200,  Dec.  28, 1912.)— A  discussion  of  the  subject  based 
on  the  experimental  results  of  the  author,  Wilsar,  Fulcher,  and  others  [Abstracts 
Nos.  194,  866, 1866  (1912)] .  If  U  is  the  intensity  of  the  displaced  line  of  the 
canal  rays  of  velocity  v,  n^  the  specific  number,  i^  th^  current  strength  of 
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these  rays  in  the  canal-ray  beam,  k^,  proportional  to  the  mean  intensity  of  the 
individual  particles,  then  I,  =  ^«»  =  kj^ja*.  According  to  this  equation  the 
intensity  of  emission  of  the  displaced  line,  with  k^,  constant  and  the  current 
strength  i^  also  constant,  decreases  as  the  velocity  of  the  canal  rays  passing 
the  field  of  view  increases.  It  also  appears  that  the  relative  intensity  of  the 
displaced  line  increases  with  increased  velocity  of  the  canal  rays  for  decreased 
and  for  constant  gas  pressure.  A.  W. 

602.  Theory  of  the  Zeeman-effeci  observed  in  any  Direction.  H.  A. 
Lorentz.  (Archives  Musee  Teyler,  1.  Ser.  8.  pp.  1-24, 1912.)— [See  Abstract 
No.  767  (1911).] 

603.  Magnetic  Rotation  and  Inverse  Zeeman-effect  in  Mercury  Vapour.  H. 
Starke  and  J.  Herweg.  (Phys.  Zeitschr.  14.  pp.  1-6,  Jan.  1,  1918.)— 
Righi's  experiment,  in  which  an  electromagnet  with  perforated  pole-pieces, 
between  which  a  sodium  flame  burns,  produces  a  yellow  luminosity  in  a  beam 
transmitted  through  crossed  nicols  as  soon  as  the  field  is  turned  on,  is  usually 
interpreted  in  terms  of  Macaluso  and  Corbino's  observation  of  a  great 
anomalous  rotation  of  the  plane  of  polarisation  in  the  neighbourhood  of  the 
sodium  line,  a  rotation  which  has  also  been  observed  in  the  cases  of  potassium, 
lithium,  and  hydrogen  [see  Abstract  No.  1866  (1912)].  The  authors  also 
observed  it  in  the  blue  Sr  line,  both  blue  Cs  lines,  and  very  strongly  in  the 
green  Tl  line.  They  used  a  quartz  mercury  lamp  to  End  whether  the  whole 
of  this  e£Fect  is  explicable  on  the  lines  indicated  by  Macaluso  and  Corbino,  and 
found  that  there  is,  besides,  a  true  "  Righi  effect"  within  the  absorption  lines 
themselves.  This,  however,  is  only  observed  in  the  green  Hg  line  and  its 
satellites,  not  in  the  yellow.  All  the  doublets  of  the  green  line  and  its 
satellites  became  brighter,  but  remained  perfectly  sharp.  When  the  nicols 
are  not  quite  crossed  there  is  a  continuous  spectrum  with  a  fine  self-reversal 
line  at  6461,  which  darkens  on  turning  on  the  field,  the  dark  satellites 
appearing  at  the  same  time.    An  echelon  grating  was  used.  E.  £.  F. 

604.  Specular  Reflection  of  X-Rays.  W.  L.  Bragg.  (Nature,  90.  p.  410, 
Dec.  12, 1912.) — It  hsis  been  shown  by  Laue.  Friedrich,  and  Knipping  that  the 
diffraction  patterns  which  they  obtain  with  X-rays  and  crystals  can  be 
explained  by  assuming  the  existence  of  very  short  electromagnetic  waves 
in  the  radiations  from  an  X-ray  bulb,  with  a  wave-length  of  the  order 
10^  cm.  The  spots  of  the  pattern  represent  interference  maxima  of  waves 
difiEracted  by  the  regularly  arranged  atoms  of  the  crystal.  If  this  is  so,  these 
waves  ought  to  be  regularly  reflected  by  a  surface  which  has  a  sufficiently 
good  polish,  the  irregularities  being  small  compared  with  the  length  10"^  cm. 
Such  surfaces  are  provided  by  the  cleavage  planes  of  a  crystal,  and  the 
author  has  therefore  tried  mica,  which  has  a  very  distinct  cleavage  plane.  A 
narrow  pencil  of  X-rays,  obtained  by  means  of  a  series  of  stops,  was  allowed 
to  fall  at  an  angle  of  incidence  of  80<*  on  a  slip  of  mica  about  1  mm.  thick. 
A  photographic  plate  set  behind  the  mica  slip  showed,  when  developed,  a 
well-marked  reflected  spot  as  well  as  one  formed  by  the  incident  rays 
traversing  the  mica  and  support.  Variation  of  the  angle  of  incidence  left  no 
doubt  that  the  laws  of  reflection  were  obeyed.  By  bending  the  mica  into  an 
arc  the  reflected  rays  could  be  brought  to  a  line  focus.  An  exposure  of  only 
a  few  minutes  sufficed  to  show  the  effect.  Slips  of  mica  ^  mm.  thick  were 
found  to  give  as  strong  a  reflection  as  an  infinite  thickness,  yet  the  effect  is 
almost  certainly  not  a  surface  one.    Further  experiments  are  in  progress. 
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606.  Disiribuiion  and  Quality  of  Secondary  Rdnigen  Radiafion  from  Carbon, 
H.  Pealing.  (Phil.  Mag.  34,  pp.  76^788,  Nov.,  1912.)— It  is  known  that 
when  X-rays  fall  on  a  radiator  the  distribution  of  the  secondary  radiation  is 
not  in  accordance  with  simple  scattering  theory,  the  most  notable  feature 
being  a  large  excess  of  radiation  on  the  emergent  side,  especially  with  hard 
beams.  According  to  theory,  the  amount  (la)  of  X-radiation  scattered  in  a 
direction  a  with  the  primary  is  given  by  Ia/I«o  «=  (1  -f  cos'  a).  Barkla  also 
showed  that  a  "  fluorescent "  radiation  is  excited  in  the  radiator  when  the 
penetrating  power  of  the  incident  radiation  exceeds  a  certain  value,  the  ratio 
la/lM  for  this  fluorescent  radiation  being  unity  for  ^11  values  of  a.  In  the 
present  experiments  the  distribution  of  secondary  radiation  from  carbon  is 
examined  with  incident  beams  of  various  penetrating  powers,  and  the  results 
show,  (a)  when  the  primary  beam  is  soft  the  secondary  beam  consists  of 
scattered  radiation  and  an  ''extra"  radiation  which  is  softer  than  the 
primary.  The  proportion  of  extra  radiation  in  the  forward  direction  is  much 
greater  than  in  the  other  direction.  (6)  When  the  primary  beam  is  hard  the 
secondary  beam  consists  of  scattered  radiation,  a  larger  proportion  of  extra 
radiation  than  when  the  beam  was  soft,  and  hard  fluorescent  carbon 
radiation.  E.  M. 

606.  Direct  Production  cf  Characteristic  Rontgen  Radiations  by  Kathode 
Particles.    R.   T.   Beatty.    (Roy.    Soc.,    Proc.  Ser.   A.  87.    pp.   611-518, 
Dec.  18, 1912.) — It  is  well  known  that  many  elements  can  be  stimulated  to 
produce  characteristic   X-rays.    So   far,  the   only   successful   method   of 
obtaining  the  characteristic  rays  has  been  to  place  the  element  in  the  path  Of 
a  beam  of  X-rays,  whereupon  it  becomes  a  secondary  radiator ;  and  if  the 
exciting  X-rays  have  the  necessary  penetrating  power,  the  characteristic  rays 
will  make  their  appearance.    Kaye  [Abstract  No.  467  (1909)]  showed  that 
if   an  element,  say   Cu,  is   made  the   antikathode   in   an   X-ray  bulb  it 
becomes  a  source  of  intense  radiation  characteristic  of  Cu.  An  explanation  of 
this  result  was  suggested  by  Barkla  and  Sadler,  the  assumption  being  that 
the  effect  is  indirectiy  produced  by  the  kathode  rays  through  the  inter- 
mediate action  of  X-rays.    Using  later  knowledge  of  the  amount  of  energy 
transformed  in  such  an  operation,  the  author  calculates  that  the  amount  of 
characteristic  radiation  found  by  Kaye  is  about  ten  times  greater  than  can  be 
accounted  for  by  such  an  indirect  action.    Experiments  described  in  the 
present  paper  show  that  the  bulk  of  the  effect  is  due  to  a  direct  transforma- 
tion of  the  kathode  rays  into  characteristic  X-rays ;  that  the  small  remainder 
is  due  to  the  indirect  action  suggested  by  Barkla  and '  Sadler  ;  and  that  the 
direct  and  indirect  effects  happen  simultaneously  as  soon  as  the  speed  of  the 
kathode  rays  exceeds  a  definite  value.    The  method  of  experiment  is  to 
measure  the  relative  amounts  and  penetrating  properties  of  the  X-radiations 
produced  when  pencils  of  kathode  rays  of  definite  velocity  fall  on  anti- 
kathodes  of  (1)  thick  Cu,  (2)  thick  Cu  covered  with  Al-foil  sufficient  to  stop 
the  kathode  rays  but  not  X-rays,  (8)  thin  Cu  covered  with  the  same  Al-foil, 
(A)  Al.    The  effects  with  the  various  antikathodes  may  be  divided  into  three 
parts :  (1)  The  "  independent  radiation  "  or  radiation  depending  in  quality 
on  the  speed  of  the  kathode  rays  only,  (2)  characteristic  radiations  produced 
by  the  half  of  the  independent  X-radiation  which  enters  into  the  copper,  and 
(8)  characteristic  radiation  produced  directly  by  the  kathode  rays.    The 
observations  show  that  both  the  indirect  (2)  and  the  indirect  (8)  characteristic 
radiations    disappear    when    the    speed   of   the    kathode    rays    is    below 
6-26  X  10^  cm.  per  sec.    When  the  radiations  appear  the  direct  effect  is 
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much  greater  than  the  indirect  effect.  Further,  there  is  no  diminution  in  the 
intensity  d  the  independent  radiation  when  the  characteristic  appears, 
showing  that  the  atomic  mechanisms  which  account  for  the  two  are  not 
connected  with  each  other,  E.  M. 

607.  Similarity  in  Nature  of  X-  and  Primary  y-Rays.  J.  A.  Gray.  (Roy. 
Soc,  Proc.  Ser.  A.  87.  pp.  489-601,  Dec.  18, 1912.)— Previous  experiments  have 
shown  that  less  radiation  is  excited  in  carbon  by  the  'j3-rays  of  RaE  than  in 
radiators  of  higher  atomic  weight,  and  consequently  it  is  convenient  to  cut 
off  the  /3-rays  of  RaE  by  graphite  when  the  properties  of  the  primary  y-rays 
are  under  examination.  In  this  way  the  author  shows  in  the  present  experi- 
ments that  the  primary  y-rays  from  a  preparation  of  Ra  (D  +  E  +  F)  contain 
a  very  soft  constituent  whose  mass-absorption  coefficient  (about  8*8  in  Al) 
shows  that  it  is  softer  than  some  types  of  X-radiations.  Absorption  experi- 
ments were  also  made  on  the  y-rays  excited  in  Pb  by  the  j3-rays  of  RaE,  and 
the  various  results  show  that  there  is  no  fundamental  difference  in  the  absorp- 
tion of  X-  and  y-rays.  Further  experiments  showed  that  the  primary  y-rays 
from  RaE  excite  the  characteristic  X-radiations  (series  K)  of  silver,  tin,  barium, 
cerium,  praseodymium  and  neodymium  just  as  very  penetrating  X-rays 
would.  Experiments  in  scattering  showed  that  the  primary  y-rays  of  RaE 
behave  similarly,  both  qualitatively  and  quantitatively,  to  ordinary  X-rays. 

E.  M. 

608.  Number  of  a^Particles  emitted  by  Thorium  Emanation.  J.  Satterly. 
(Le  Radium,  9.  pp.  484-487,  Dec,  1912.)— There  has  recently  been  some 
discussion  as  to  whether  ThEm  and  ThA  give  2  or  4  a-particles  between 
them.  The  author  has  made  experiments  in  which  the  relative  ionisation  of 
ThEhn  and  ThA  to  that  of  thorium  itself  is  compared  with  the  relative 
ionisation  of  RaEm  to  radium.  In  both  cases  the  emanations  are  removed 
from  solutions  and  transferred  to  an  emanation  electroscope  for  measure- 
ment. From  the  results  of  the  experiments,  combined  with  Geiger's  results 
for  the  ionisations  produced  by  o-particles  of  different  ranges,  it  is  deduced 
that  both  ThEm  and  ThA  give  one  o-particle  per  disintegrating  atom. 

E.  M. 

609.  Detection  of  a  Single  a-ParlicIe.  G.  Hoffmann.  (Phys.  Zeitschr.  18. 
pp.  102^1088 ;  Discussion,  pp.  1088-1084,  Nov.  1, 1912.  Paper  read  before  the 
84.  Naturforscherversamml.,  Miinster,  Sept.,  1912.)— A  review  of  the  methods 
of  detecting  single  a-particles  is  first  given.  A  new  sensitive  electrometer  is 
then  described  which  has  a  low  capacity,  and  can  be  made  to  give  lOyOOO 
divisions  (mm.)  per  volt.  The  needle  of  the  instrument  constitutes  the  elec- 
trode, and  this  moves  in  a  horizontal  plane  over  two  semicircular  charged 
plates  at  potentials  about  +  and  —  26  volts  respectively.  E.  M. 

610.  Absorption  of  p-Rays.  J.  A.  Gray.  (Roy.  Soc,  Proc.  Ser.  A.  87. 
pp.  487-489,  Dec.  18, 1912.)— It  is  clear  from  various  experhnents  that  one  of 
the  main  factors  in  the  absorption  of  j3-rays  is  the  loss  in  velocity  of  jS-rays  in 
passing  through  matter.  It  follows  that  jS-rays  oi  a  definite  speed  must  have 
what  may  be  called  a  maximum  range,  and  also  that  an  exponential  law  of 
absorption  of  j8-rays  can  only  be  approximate.  In  the  experiments  described 
the  absorption  of  the  ^-rays  of  RaE  by  paper  was  determined,  using  such 
thicknesses  that  the  transmitted  activity  fell  to  less  than  1/10000  of  the  initial 
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value  with  no  absorption.  The  results  show  that  the  /S-rays  become  more 
and  more  absorbable  as  absorption  proceeds,  i,e,  the  percentage  transmis- 
sion for  the  same  thickness  of  paper  decreases.  £.  M. 

611.  Absorption  of  y  Rays  of  Radium  C,  A.  Brommer.  (Phys.  Zeitschr. 
18.  pp.  1087-1040,  Nov.  1, 1912.  Paper  read  before  the  84.  Naturforscherver- 
sammi.,  Munster,  Sept.,  1912.  Akad.  Wiss.  Wien.,  Ber.  121.  2a.  pp.  1668- 
1588,  Oct.,  1912.)— In  the  experiments  described  special  precaution  was  taken 
with  regard  to  secondary  radiation,  which  is  now  known  to  be  an  important 
factor  in  y-ray  measurements.  Radium  was  used  as  source  in  amount  varying 
from  40  to  680  mgm.  RaCls,  according  to  the  part  of  absorption  curve  under 
investigation.  The  substances  investigated  were  Pb  and  Hg,  the  values  for 
the  absorption  coefficients  found  being  0*688  and  0*641  respectively  over  a 
very  large  range  (up  to  9  cm.  Pb).  These  values  are  both  8  %  larger  than 
those  of  Soddy  and  Russell.  E.  M. 

612.  Secondary  y-Rays  excited  by  the  fi-Rays,  F.  Soddy.  (Phil.  Mag.  24. 
p.  892,  Dec,  1912.)-— The  author  discusses  the  question  of  the  origin  of  the 
7-rays  of  UrX,  which  are  considered  to  be  primary  rays  and  not  secondary 
rays  excited  by  the  jS-rays  in  the  material  of  the  vessel  containing  the  UrX. 
The  significance  of  the  absorption  coefficients  of  the  y-rays  excited  by  j3-rays 
in  Chadwick's  experiments  [Abstract  No.  481  (1918)]  is  also  discussed. 

E.  M. 

613.  Delta  Rays  produced  by  p-Rays.  N.  Campbell.  (Phil.  Mag.  24. 
pp.  788-788,  Nov.,  1912.)— In  previous  papers  [see  Abstract  No.  689  (1912)] 
the  author  has  shown  that  the  quality  of  ^-rays  emitted  from  solids  under  the 
action  of  a-rays  is  independent  of  the  velocity  of  the  a-rays  and  the  nature  of 
the  solid.  In  the  present  paper  the  result  is  extended  to  ^-rays,  which  are 
shown  to  be  produced  by  j8-rays,  thus  proving  that  the  properties  of  a-rays 
are  a  function  neither  of  the  properties  of  the  ionising  rays  nor  of  the  material 
which  they  ionise,  i.e.  they  are  a  function  of  the  properties  of  some  mechanism 
which  is  concerned  in  all  ionisation.  It  appears  from  the  experiments  that 
the  emission  of  ^-rays  from  a  solid  is  equivalent  to  ionisation  in  a  gas.  The 
/3-rays  used  in  the  experiments  were  not  primary  /3-rays  but  jS-rays  excited  in 
various  substances  by  the  incidence  of  Rontgen-rays.  E.  M. 

614.  Recoil  Atoms  in  Ionised  Air,  A.  F.  Kovarik.  (Phil.  Mag.  24. 
pp.  722-727,  Nov.,  1912.) — ^When  a  radio-active  atom  disintegrates  with  the 
expulsion  of  an  o-particle  the  recoil  atom  can  be  collected  on  a  negatively 
charged  plate.  The  present  experiments  were  undertaken  to  ascertain  the 
effect  of  strong  ionisation  on  the  transfer  of  the  recoil  atoms  through  air  on 
to  the  negative  plate.  A  plate  activitated  with  actinium  active  deposit  was 
used  as  source,  the  recoil  of  the  atoms  of  the  )3-ray  product  AcD  from  the 
a-ray  product  AcC  being  studied.  A  plate  at  116  volts  was  placed  12  mm. 
from  the  active  plate,  and  the  air  between  them  ionised  by  the  a-particles 
from  an  a-ray  tube  containing  10  millicuries  of  radium-emanation  which  pro- 
duced about  10**  ions  per  sec.  between  the  plates.  With  the  source  of  ionisa- 
tion in  position  the  amount  of  AcD  which  reached  the  negative  plate  was 
only  about  10  %  of  the  amount  in  its  absence.  An  investigation  was  also 
made  showing  that  the  number  of  recoil  atoms  drawn  to  the  negative  electrode 
increases  as  the  p.d.  between  the  plates  is  increased,  the  distance  remaining 
constant ;  and  also  that  the  number  increases  as  the  distance  is  decreased, 
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the  p.d.  being  constant  In  these  experiments  no  external  ionising  agent 
was  employed.  These  results  are  naturally  explained  on  the  assumption  that 
the  recoil  atoms  only  penetrate  about  ^  mm.  of  au:  at  N.T.P,,  when  they 
become  positive  ions  and  lose  their  charge  by  recombination.  Recoil  experi- 
ments were  also  made,  using  plates  of  different  polish  for  the  active  deposit 
plate.  The  number  of  recoil  atoms  collected  was  greater  from  surfaces  of 
higher  polish.  During  the  experiments  the  periods  of  AcD  and  ThD  were 
determined  to  be  4*71  and  8*07  minutes  respectively.  E.  M. 

616.  Radio-aciiviiy  of  Solutions  of  Uranium  Salts.  L.  Michiels.  (Le 
Radium,  9.  pp.  432-484,  Dec,  1912.)— The  author  has  studied  the  ionisation 
produced  by  solutions  of  uranium  salts  of  different  strengths,  the  ionisation 
being  measured  immediately  above  the  surface.  The  activity  was  found  pro- 
portional to  the  uranium  (metal)  content  for  the  same  volume  of  solution. 
The  author  suggests  that  such  solutions  can  conveniently  be  used  as  standards 
for  small  activities.  E.  M. 

616.  Active  Deposit  in  the  Atmosphere.  K.  W.  F.  Kohlrausch.  (Phys. 
Zeitschr.  18.  pp.  1198-1198,  Dec.  16, 1912.)— The  author  analyses  the  results  of 
various  observers,  and  concludes  that  enough  active  products  are  present  in 
the  atmosphere  to  account  for  natural  ionisation.  Thus  the  radium  products 
on  the  average  produce  1*56  pairs  of  ions  per  cm.'  per  sec.  The  penetrating 
radiation  from  the  earth  appears  to  produce  only  a  small  effect  in  free  air 
although  the  effect  may  be  appreciable  in  a  closed  chamber  owing  to  excited 
radiations  in  the  walls.  E.  M. 

617.  Relative  Intensities  of  the  Earth's  Penetrating  Radiation  on  Land  and 
Sea,  J.  C,  McLennan.  (Phil.  Mag.  24.  pp.  520-627,  Oct.,  1912.  Paper 
read  before  the  Roy.  Soc.  of  Canada,  May  17,  1912.)— There  is  a  marked  lack 
of  agreement  between  different  observers  in  regard  to  the  number  of  ions 
produced  per  c.cm.  by  the  natural  penetrating  radiation,  and  the  daily 
variations  in  its  intensity.  The  author  has  therefore  made  determinations  in 
various  localities  using  the  same  apparatus  (zinc  walls  0*6  mm.)  which  was 
hermetically  sealed  so  that  there  could  be  no  possibility  of  air  containing 
active-emanation  entering  it  during  the  course  of  the  investigations.  The 
results  show  that  there  is  practically  no  difference  in  the  number  of  ions 
produced  inside  a  closed  receiver  when  the  point  of  observation  was  taken 
inside  either  a  brick  or  a  stone  structure  at  points  so  far  separated  from  each 
other  as  Cambridge  (England),  Bowland  (Scotland),  and  Toronto  (Canada). 
The  mean  value  obtained  under  these  conditions  was  9  ions  per  c.cm.  per  sec. 
Further,  the  observations  showed  that  the  buildings  themselves  contribute  on 
the  average  more  than  1  ion  per  c.cm.  per  sec.  Readings  were  taken  every 
day  on  a  vessel  during  a  voyage  across  the  Atlantic,  and  the  mean  value 
found  was  6*0  ions  per  c.cm.  per  sec.  The  number  directly  over  the  water 
of  Lake  Ontario  was  4*4.  Diurnal  variations  at  either  Cambridge  or  Scotland 
were  found  to  be  either  non-existent  or  less  than  8%.  E.  M. 

618.  Radiations  Old  and  New,  W.  H.  Bragg.  (Nature,  90.  pp.  629-682, 
Jan.  9,  and  pp.  667-560,  Jan.  16, 1918.  Discourse  delivered  before  the  British 
Assoc,  at  Dundee.) 

619.  Radio-activity  of  the  Hoi  Springs  of  lizaka,  Iwasiro.  D.  Isitani  and 
K.  Manabe.  (Mathematico-Physical  Soc.,  Tokyo,  Proc  6.  20.  pp.  291-298, 
Oct,  1912.) 

VOL.  XVI.— A,— 1918.  ^  , 

Digitized  by  VjOOQIC 


202  SCIENCE  ABOTRACTS. 


HEAT. 

620.  Electric  Heater  with  Automatic  Thermostat.  A.  L.  Clark.  (Amer, 
Acad^  Proc.  48.  No.  14.  pp.  669-605,  Jan.,  1918.)— Of  the  type  in  which  the 
heating  current  is  cut  off  or  reduced  by  a  rise  in  the  mercury  in  a  fine  tube. 
Over  a  80-minute  test,  the  temperature  ranged  between  190-194°  and  190*218° 
with  cutting-off  o£  the  current  and  between  190-196°  and  190-204°  when  the 
current  was  reduced  but  not  broken.  L.  H.  W. 

621.  Micropyrometer,  G.  K.  Burgess.  (Washington  Acad.  Sci.,  Journ. 
8.  pp.  7-10,  Jan.  4,  1918.  Phys.  Zeitschr.  14.  pp.  168-160,  Feb.  15, 1918.)— 
The  method  described  in  Abstract  No.  2068  (1907)  has  now  been  arranged 
to  be  carried  out  by  one  observer  with  a  combined  instrument.  An 
incandescent  filament  is  mounted  within  the  eyepiece  of  the  microscope, 
and  from  the  current  in  this  filament  required  to  match  the  brightness 
of  the  specimen  on  the  heated  Pt-strip,  the  temperature  is  calculated. 
This  method  is  an  improvement  on  that  originally  used  in  which  correc- 
tions had  to  be  made  for  emissivities,  and  sometimes  for  the  surface 
tension  of  specimens.  The  precision  is  mainly  dependent  on  the  character 
of  melting  of  the  specimen.  With  gold  and  nickel,  which  melt  very  sharply, 
a  precision  of  1°  or  2°  C.  is  obtainable.  The  use  of  the  micropyrometer  for 
the  estimation  of  the  temperature  of  incandescent  surfaces  simultaneously 
with  their  examination  is  suggested.  F.  R. 

622.  Improved  Joule  Radiometer  and  its  Applications,  F.  W.  Jordan. 
(Phys.  Soc,  Proc.  25.  pp.  66-78  ;  Discussion,  p.  78,  Dec.,  1912.  Electrician, 
70.  pp.  668-669,  Jan.  10,  1918.  Abstract.)— The  radiometer  devised  by  the 
author  [Abstract  No.  1228  (1911)]  is  improved  by  (1)  replacing  the  badly 
conducting  glass  enclosure  and  cardboard  partition  by  others  made  of  brass 
and  copper  respectively,  (2)  replacing  the  variable  magnetic  control  of  the 
movement  of  the  vane  by  the  elastic  control  of  a  quartz  fibre,  (8)  shaping  the 
channels  in  which  the  vanes  move  so  that  the  angular  deflection  of  the  vanes 
is  proportional  to  the  rate  of  evolution  of  heat,  and  (4)  reducing  the  size  of 
the  apparatus,  so  that  it  may  be  placed  within  a  concentric  brass  tube,  thereby 
excluding  all  extraneous  heat  except  that  passing  through  apertures  in  its 
sides,  and  maintaining  the  various  parts  at  a  more  uniform  temperature.  The 
sensibility  of  such  an  instrument  is  0*52  mm.  per  microwatt,  so  that  it  may  be 
used  for  measuring  feeble  oscillating  currents,  being  almost  as  rapid  as  a 
Duddell  milliammeter.  It  may  be  adapted  for  measuring  the  heat  given  out 
by  small  quantities  of  radium,  the  radiant  heat  being  directed  through  a  small 
rock-salt  or  fluorite  window  in  the  brass  tube,  on  to  a  thin  metal  disc  sup- 
ported centrally  by  a  fibre  in  one  of  the  compartments,  and  the  rate  of 
absorption  of  heat  being  measured  by  Callendar's  or  Angstrom's  method.  A 
compensation  method  is  described  by  which  a  modification  of  this  apparatus 
could  be  employed  for  measuring  the  Thomson-effect,  the  product  of  the 
mean  compensating  current  and  the  mean  resistance  of  the  halves  of  the  wire, 
divided  by  the  temperature-difference  between  the  centre  of  the  thin  wire 
and  its  thick  leads,  giving  the  Thomson  coefficient.  W.  H.  Si. 

628.  Attainment  of  a  Steady  State  when  Heat  diffuses  along  a  Moving 
Cylinder.    [Miss]  A.  Somers.    (Phys.  Soc.,  Proc.  26.  pp.  74-76 ;  Discussion, 
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p.  76,  Dec.,  1912.) — It  is  shown  that  in  Nettleton's  method  for  the  determina- 
tion of  thermal  conductivities  [Abstract  No.  1112  (1910)]  the  time  of  attain- 
ment of  a  steady  flow  of  heat  along  the  oolnmn  may  be  calculated  from 
purely  theoretical  considerations,  by  solving  the  differential  equation 
K(P0/dj^~~Vf>s  .  deidxssps  .  dBldt,  which  gives  the  temperature  at  any  point 
within  the  column,  and  applying  the  fact  that  the  flow  of  heat  past  any  point 
in  the  cylinder  is  given  by  K  .  d$ldx-'Vps{e  —  Oo).  The  case  of  difiEuston  of 
a  salt  in  solution  up  a  tube  may  be  treated  in  a  similar  manner. 

W.  H.  Si. 


024.  Method  of  finding  the  Conductivity  for  Heat,  C.  Niven  and  A.  E.  M. 
Geddea.  (Roy.  Soc,  Ptoc  Sen  A.  87.  pp.  686-689,  Dec.  18,  1912.)— This 
method  of  measuring  the  conductivity  for  heat  of  bad  conductors  is  an  exten- 
sion of  the  method  previously  applied  to  substances  mostly  in  powder  or  small 
grains*  In  the  present  method  the  body  is  used  in  flat  layers  and  the  heat  is 
supplied  by  passing  an  electric  current  through  a  thin  layer  of  Dutch  leaf. 
Details  of  the  arrangement  and  of  the  calculations  are  indicated.  The  follow- 
ing results  ( X  10-*  C.G.S.  units)  were  obtained  :— 


Paper  8*27 

Plate  glass 19*284 

Norwegian  pine 8076 

Mahogany  8*42 

Ash  8-661 

Canary  pine  8916 

Teak    8-974 

Oak 6011 

Felt  (green)  0*74^8 


Cork  carpet    2646 

Linoleum    8618 

Leather  8286 

Fireclay  brick  14864 

Polished  clay  tile 17-416 

Vulcanite    4210 

Sulphur  6-161 

Paraffin  wax  6*649 

T.  H.  P. 


626.  Specific  Heats  at  High  Temperatures,  A.  Magnus.  (Phys.  Zeitschr. 
14.  pp.  6-11,  Jan.  1,  1918.) — Uses  a  copper  calorimeter  of  a  capacity  60  times 
that  used  by  Nernst  and  Lindemann  [Abstract  No.  821  (1910)],  so  as  to 
extend  the  range  of  temperature  to  760^  C.  The  hollow  copper  block 
weighed  22  kg.,  and  hung  by  fine  wire  ropes  inside  a  Dewar  vessel  46  cm. 
deep.  The  temperature  interval  measured  was  the  difference  between 
that  of  the  block  and  that  of  a  surrounding  water  bath,  and  this  was  done  by 
means  of  a  thermoelectric  battery  of  50  iron-constantan  elements.  The 
substance  was  introduced  into  a  conical  boring  in  the  centre  of  the  block, 
and  the  vessel  containing  the  substance  was  made  of  silver,  and  fitted  the 
boring  exactly.  The  substauces  studied  included  rock  crystal,  silica,  oxides 
of  Mg,  Cu,  Zn,  and  Pb,  and  the  chlorides  and  bromides  of  Na  and  K.  The 
results  agree  satisfactorily  with  those  of  other  observers.  The  molecular  heat 
at  constant  pressure  C^  =  Ct,  +  9a*V  T/K,  where  a  is  the  expansion  coefficient, 
V  the  atomic  volume,  and  K  the  compressibility.  Since  V/K  is  nearly  inde- 
pendent of  the  temperature,  and  a  is  proportional  to  C^,  we  may  put 
C^  =  C, -h  C;»»T A.  The  constant  A  =  2-7  X  10-«  (Nernst  and  Lindemann). 
This  formula,  applied  to  NaCl,  gives  for  C^  the  value  1210  at  831°  abs. 
and  18-40  at  664^0.    The  observed  values  are  12-10  and  18-38  respectively. 

E.  E.  P. 

626.  Theory  of  Specific  Heat.    M.  Born  and  T.  v.  K^rmdn.    (Phys. 

Zeitschr.  14  pp.  15-19,  Jan.  1,  and  pp.  66-71,  Jan.  16,  1918.)— Instead   of 

dealing  with  a  continuum,  as  assumed  1>y  Debye  [Abstract  No.  1178  (1912)], 

the  authors  apply  normal  co-ordinates  to  a  system  of  an  infinite  number 

VOL.  x\'l.— A.— 1918.  Cr\n,n\o 

Digitized  by  VjOO^  IC 


204 


SCIENCE  ABSTRACTS. 


of  degrees  of  freedom.  A  crystal  is  built  up  out  of  a  Bravais  space  lattice  of 
material  points.  The  proper  vibrations  of  these  points  are  characterised 
by  the  phase  differences  f,  xj/,  x  of  every  two  molecules  adjacent  along  the 
three  axes  respectively.  Then  it  is  proved  quite  generally  that  equal 
phase  ''  districts "  A^,  A^,  Ax  contain  equal  numbers  of  proper  frequencies. 
This  is  put  into  another  form  thus :  The  number  of  proper-frequency  triplets 
whose  wave-length  lies  between  X  and  X  +  AX  and  whose  wave  normal  lies  in 
the  solid  angle  A  oo  is  Na' .  1/X' .  A  (1/X)  A  oo,  where  N  is  the  number  of 
molecules  per  mol  and  a  is  the  molecular  distance.  The  molecular  frequen- 
cies include  elastic  vibrations.  At  low  temperatures  the  specific  heat  is 
completely  determined  by  the  density  and  the  elasticity.  The  atomic  heat  is, 
in  fact  =  2*74  +  W^ .  m/p .  (T/c«,)'  gm.  cals./deg.,  where  Cm  is  the  velocity  of 
sound,  tn  the  atomic  weight,  and  p  the  density.  This  formula  is  confirmed  in 
Al  and  Cu,  but  less  well  in  Ag  and  Pb  at  very  low  temperatures.  The  authors 
finally  show  how  their  formula  may  be  converted  into  Debye's  formula  for 
an  isotropic  body.    [Errata,  ibid.  p.  176,  Feb.  15, 1918.]  E.  E.  F. 

627.  Scale  for  Calculating  Thermodynamic  Temperatures,    G.  A.  Shook. 
(Phys.  Zeitschr.  18.  pp.  940-942,  Oct.  1, 1912.>~The  outermost  scale  gives  the 


black-body  temperatures  from  600°  to  2000° ;  the  emissivity  in  this  case  = 
unity.  The  other  circles  give  the  corresponding  thermodynamic  temperatures 
of  bodies  having  emissivities  or  absorption  coefficients  of  0*9,  0*8,  .  .  .  down 
to  01.  L.  H.  W. 

628.  Measurement  of  Temperature  by  Electrical  Means,  C.  B.  Thwing. 
(Metallurgical  and  Chem.  Engin.  11.  pp.  86-88,  Jan.,  1918.  Paper  read  before 
the  Philadelphia  Section  of  the  Amer.  Inst.  Elect.  Engin.) — ^A  discussion  of 
the  methods  of  measuring  temperature  in  different  cases,  describing  the 
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following  types  of  instruments  :  (a)  The  simple  thermo-couple ;  (b)  the  radia- 
tion pyrometer  with  thermo-couple;  (c)  the  electric  resistance  pyrometer. 
For  temperatures  with  a  maximum  range  above  1500°  C.  the  radiation  type  is 
the  only  one  of  the  three  which  is  available.  Where  the  upper  limit  is  1600°  C. 
the  choice  lies  between  the  radiation  and  the  Pt  thermo-couple.  Where  the 
upper  range  is  1200°  C.  the  chrome-nickel  thermo-couple,  the  Pt  thermo- 
couple, and  the  radiation  type  may  all  be  used.  For  temperatures  up  to 
lOOOP  C.  the  iron-constantan  thermo-couple  comes  first,  but  the  Pt-resistance 
type  is  also  available.  For  temperatures  below  200°  C.  the  iron-constantan 
thermo-couple  and  the  nickel  resistance  may  be  used,  but  preferably  the 
latter.  In  general  when  making  temperature  measurements  a  complex 
problem  is  being  dealt  with.  J.  J.  s. 

629.  Thermometric  Lag,  D.  R.  Harper.  (Bureau  of  Standards,  Bull.  8. 
pp.  659-714, 1912.) — ^The  author  investigates  the  time  lag  taking  place  before 
a  thermometer  registers  a  constant  reading  when  immersed  in  a  warmer  or 
cooler  environment.  The  niercunal  thermometer  first  receives  consideration. 
For  the  ordinary  or  chemical  form  Newton's  law  of  cooling  provides  an 
adequate  equation,  viz.  2)9/()/ =  (t^  —  0)/X,  where  u  denotes  bath  temperature 
at  instant  /,  9  the  thermometer  reading  at  the  same  instant,  and  X  a  constant 
with  respect  to  u,  B,  or  /,  although  not  independent  of  the  form  of  the  thermo- 
meter, the  medium  surrounding  the  latter,  conditions  of  stirring,  etc.  For 
some  forms  of  thermometer — e,g,  those  having  an  air  layer  separating  part  of 
the  bulb  from  the  bath — the  simple  theory  fails  and  the  physical  meaning  of 
X  has  to  be  investigated.  From  the  fundamental  equation  'dOl(^t  =  («  —  e)/X, 
X  has  the  dimensions  of  time.  Equations  are  established  showing  that  if  a 
thermometer  has  been  immersed  for  a  long  time  in  a  bath  whose  temperature 
is  rising  at  a  uniform  rate,  X  is  the  number  of  seconds  (the  lag)  between  the 
time  when  the  bath  attains  any  given  temperature  and  when  the  thermometer 
indicates  this  temperature;  also  if  a  thermometer  be  plunged  into  a  bath 
maintained  at  a  constant  temperature  (the  thermometer  being  initially  at  a 
different  temperature),  X  is  the  number  of  seconds  in  which  the  di£Ference 
between  the  thermometer  reading  and  the  bath  temperature  is  reduced  to 
e-^  times  its  initial  value.  Special  difficulties  arise  in  the  case  of  a  falling 
meniscus  due  to  sticking  and  even  to  separation  of  the  mercury  column ; 
hence  the  pseudo  X  so  obtained  may  or  may  not  be  related  to  the  temperature 
lag  of  the  bulb  and  so  is  of  little  value.  In  precision  thermometry,  therefore, 
a  falling  temperature  should  be  avoided,  although  where  necessary  the 
thermometer  may  be  subjected  to  a  series  of  rapid  jars. 

The  author  establishes  the  principal  equations  for  the  three  cases  of 
constant  temperature,  linear  rise,  and  exponential  change  of  temperature,  and 
describes  experimental  methods  for  the  determination  of  X,  illustrative  values 
being  given.  The  variation  of  X  with  stirring  is  studied  and  a  special 
apparatus  described  in  which  the  velocity  of  flow  past  the  thermometer  bulb 
can  be  measured.  For  the  determination  of  lag  under  conditions  approxi- 
mating to  infinite  velocity  the  thermometer  was  plunged  into  steam,  when  the 
heat  supplied  instantaneously  as  steam,  condenses  on  the  bulb  and  maintains 
its  surface  at  the  temperature  of  the  steam,  and  the  author  concludes  the 
behaviour  of  the  thermometer  to  be  not  very  different  from  what  it  might  be 
if  an  infinite  supply  of  heat  could  be  instantaneously  brought  to  the  surface 
of  the  bulb.  The  determinations  in  unstirred  water  give  a  wide  latitude  of 
variation,  probably  due  to  differences  in  convection  currents.  On  account  of 
the  great  variation  in  the  rate  of  change  of  lag  with  velocity  a  short  investiga- 
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tioa  with  kerosene  oil  was  undertaken  to  see  whether  the  same  general  form 
of  curve  would  be  found.  As  might  be  expected,  the  more  viscous  liquid 
gives  a  greater  value  of  \  for  a  given  velocity,  although  the  results  are  similar. 
The  lag  of  a  thermometer  in  air  next  receives  attention,  since  it  is  great 
enough  to  affect  results  quite  appreciably.  In  the  usual  case  proper  correc- 
tions are  difficult  to  make,  as  the  thermometer  is  subject  to  draughts  of  widely 
different  velocities,  no  single  value  of  \  holding  for  more  than  a  few  moments. 
The  lag  of  a  Beckmann  thermometer  requires  additional  assumptions  for 
theoretical  treatment,  since  'dOl'di  =  (m  — •  0)/X  does  not  hold.  The  reason  is 
suggested  by  the  form  of  the  instrument,  since  the  main  bulb  is  like  that  of 
an  ordinary  instrument,  while  the  large  capillary  between  the  bulb  and  the 
zero  of  the  scale  acts  as  a  second  smaller  bulb  and,  being  enclosed  in  a  tube 
with  an  air  layer  between  it  and  the  bath,  is  quite  slow  to  assume  the  bath 
temperature.    The  modified  equations  deduced  are  justified  by  experiment. 

For  electrical  thermometers  some  kind  of  galvanometer  is  necessary  for 
the  two  forms,  thermometric  and  resistance,  and  the  lag  of  the  galvanometers 
has  to  be  added  to  that  of  the  thermometer.  It  appears  that  the  galvano- 
meter lag  was  the  greater  portion  of  the  whole  and  frequently  the  only 
portion  to  consider.  Resistance  thermometers  were  found  to  be  either  very 
fast  or  very  slow  compared  with  mercurial.  The  Jaeger-Steinwehr  method 
of  lag  computation  receives  thorough  discussion.  The  lag  of  a  thermo- 
couple is,  like  that  of  a  resistance  thermometer,  found  to  be  principally  a 
question  of  the  form  of  mounting. 

Thermometric  lag  in  calorimetry  then  receives  detailed  consideration. 
An  analytical  proof  is  given  of  the  fact  that  in  an  experiment  where  the  same 
thermometer  is  used  to  determine  temperatures  in  the  '*  pre-period,"  the 
"middle  period,"  and  the  "after  period,"  the  correction  for  lag  in  the  middle 
period  neutralises  those  in  the  pre  and  after  periods.  Corrections  for  lag  in 
applied  thermometry  are  given  in  some  detail.  In  a  bath  at  constant  tempera- 
ture no  correction  is  to  be  made  if  the  thermometer  reading  be  taken  after  a 
sufficient  interval.  For  a  linear  temperature-change  of  r  units  per  second  the 
correction  to  get  the  bath  temperature  is  -h  r\  units,  while  when  the  tempera^ 
ture-change  is  a  continuous  single- valued  function  of  time  the  lag  is  -h  X .  iofbL 

H.  H.  Ho. 

630.  Dispersive  Power  of  Platinum  Black.  C.  F6ry  and  M.  Drecq. 
(Comptes  Rendus,  166.  pp.  1289-1241,  Dec.  9,  1912.)— The  behaviour  of 
platinum  black  when  exposed  to  radiation  was  observed  by  direct  measure- 
ment. A  sheet  of  Pt  008  mm.  thick  was  covered  with  platinum  black  by 
means  of  electrol3rsis  on  both  faces  and  placed  in  front  of  an  electric  furnace. 
By  means  of  a  Fery  pyrometric  telescope  connected  with  a  ^Ivanometer  the 
radiation  from  the  front  and  back  of  the  plate  was  measured  exactly.  Thus 
the  coefficient  of  absorption  of  platinum  black  was.found  to  be  0*82,  the  tem- 
perature being  between  1260P  and  1482^  abs.  The  result  shows  that  platinum- 
black  is  not  superior  to  lamp-black  for  absolute  measurements  of  radiation. 
The  temperature  of  the  lamina  was  18  deg.  above  that  of  the  surrounding 
medium.  The  arrangement  was  used  to  make  a  new  determination  of  the 
important  coefficient  a  in  Stefan's  law,  and  hence  of  ir  a  wa.  If  an  electric 
current  is  caused  to  pass  through  the  Pt  sheet,  the  furnace  not  being  in  action, 
it  may  be  proved  that  the  temperature  of  the  sheet  is  the  same  on  the  two 
faces,  which  is  a  guarantee  of  the  symmetry  of  the  blackening.  If  then  a 
curve  is  constructed  of  the  deviations  given  by  the  telescope  (energy  radiated 
by  the  sheet)  as  a  function  of  the  electric  power  expended  in  this  same  sheet, 

VOL.  XVI.— A.— 1918. 

Digitized  by  VjOOQ IC 


HEAT,  207 

a  stnught  line  is  obtained.  There  may  then  be  referred  to  this  straight  line 
the  power  corresponding  to  anterior  radiation  W,  and  the  posterior  W^  from 
the  sheet  when  it  is  exposed  to  the  electric  furnace.  The  energy  dissipated  by 
the  sheet  is  then  W  s=  Wa/2  +  W^,  for  the  straight  line  standardised  by  the 
current  gives  the  energy  dissipated  by  the  two  faces  of  the  sheet.  But  the 
energy  given  out  by  the  furnace  may  be  calculated,  and  is  equivalent  to  that 
measured  electrically.  Thus  W  =  aT*(SS';D*),  where  a  is  the  coefficient 
sought,  T  the  absolute  temperature  of  the  furnace,  S  the  surface  of  the  sheet, 
S'  that  of  a  screen  of  water  placed  in  front  of  the  furnace  with  an  opening  in 
its  centre,  and  D  the  distance  from  this  screen  to  the  sheet.  From  the  mean 
of  the  measurements  thus  made  the  value  a  =  1*97  was  found,  and 
<r  =  6*20  X  10-"  (watts/cm.*  degree-*).  This  value  is  a  little  lower  than  that 
obtained  previously  by  the  authors  because  the  diffused  heat  does  not  follow 
Lamberts  law,  and  the  measurement  of  the  energy  in  a  single  direction  is  in- 
sufficient to  determine  correctly  the  energy  diffused  by  the  anterior  face. 
The  measurement  of  the  watts  by  the  posterior  face  gives  <r  =  6*57,  which 
agrees  with  previous  measurements  made  with  plane  receivers.  }.  }.  S. 

631.  Surface  Combustion,  J.  R.  Thompson.  (Phys.  Zeitschr.  14. 
pp.  11-15,  Jan.  1, 1918.  From  the  English.)— Studies  the  mechanism  of  com- 
bination of  hydrogen  and  oxygen  in  contact  with  hot  surfaces.  Mixtures  of 
the  gases  in  various  proportions  were  introduced  into  a  glass  tube  containing 
a  heated  Pt  spiral,  whose  temperature  was  deduced  from  its  resistance.  An 
Al  cylinder  surrounding  the  spiral  was  connected  with  an  electrometer,  and 
served  to  determine  the  point  at  which  ions  were  emitted  by  the  hot  Pt. 
This  took  place  when  its  resistance  was  about  8*5  ohms,  and  increased  very 
rapidly  above  10  ohms.  Mixtures  of  H  and  O  containing  from  8'6  to  26%  H 
were  then  introduced  under  pressures  of  from  11  to  22  cm.  Hg,  and  the  wire 
was  heated  until  the  explosion  took  place.  This  was  always  at  the  temperature 
at  which  ions  were  discharged  from  the  Pt  Its  resistance  ranged  from  8*01  to 
8*50  ohms.  The  explosion  was  thus  dependent  upon  the  emission  of  ions. 
There  was  no  slow  combustion  Similar  results  were  obtained  on  substituting 
a  carbon  filament  for  the  Pt-wire.  That  the  action  is  not  a  simple  tempera- 
ture effect  was  proved  by  making  the  Pt  emit  ions  under  the  influence  of 
X-rays.  A  suitable  mixture  was  instantly  exploded  by  turning  the  ra3rs  on  to 
the  metal.  £.  £.  F. 

632.  Energy-Content  of  Gases,  W.  Nernst.  (Phys.  Zeitschr.  18. 
pp.  1064-1068 ;  Discussion,  pp.  1068-1069,  Nov.  1, 1912.  Paper  read  before 
the  84.  Naturforscherversamml.,  Miinster,  Sept,  1912.) — Since  the  specific 
heats  of  solids  are  completely  reduced  to  the  author's  formula,  and  liquids 
offer  hitherto  insuperable  obstacles  to  a  corresponding  treatment,  the  next 
matter  approaching  settlement  is  that  of  the  energy-content  and  specific 
heat  of  gases.  Berthelot's  equation  of  condition  enables  us  to  deduce 
molecular  heats  at  constant  pressure  or  volume  from  the  critical  pressures 
and  temperatures.  All  data  must  be  reduced  to  ideal  gas  conditions.  As 
regards  experimental  methods.  Pier  and  Bjerrum  have  carried  the  explosion 
method  up  to  8000^  C.  Eucken  has  devised  a  method  for  low  temperatures 
based  upon  the  fact  that  the  capacity  for  heat  of  copper  or  steel  vessels 
becomes  very  small  in  extreme  cold.  At  ordinary  temperatures  the  relation 
Cv  s=  8R/2  holds  exactly  for  monatomic  gases,  but  at  low  and  high  temper- 
atures the  relation  is  probably  more  complex.  The  relations  C  ss  5R/2  for 
diatomic  and  6R/2  for  polyatomic  gases  is  reasonably  verified.  £.  £.  F 
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633.  Molecular  Phenomena  not  in  agreement  with  Thermodynamics,  M.  v. 
Smoluchowski.  (Phys.  Zeitschr.  18.  pp.  1069-1079  ;  Discussion,  p.  1080, 
Nov.  1,  1912.  Paper  read  before  the  84.  Naturforscherversamml.,  Miinstcr, 
Sept.,  1912.) — ^The  Brownian  molecular  motions,  the  opalescence  of  gases  in 
the  critical  state,  the  blue  of  the  sky,  and  some  other  phenomena  have  led  to 
a  decision  in  favour  of  a  real  kinetic  theory  of  gases  as  distinct  from  the 
traditional  purely  phenomenalistic  thermodynamics.  The  difference  is  most 
clearly  brought  out  by  a  definition  of  the  steady  state.  This  used  to  be  con- 
sidered to  be  the  state  of  minimum  potential,  to  which  an  undisturbed  body 
gradually  approximates.  The  molecular  kinetic  view,  on  the  other  hand, 
admits  the  probability  of  continual  fluctuations  about  this  state,  and  of 
occasionally  serious  departures  from  it  The  Brownian  motions  of  particles 
denser  than  the  containing  liquid  lead  to  a  distribution  according  to  a 
"barometric"  exponential  law,  instead  of  a  collection  of  all  the  particles  at 
the  bottom  of  the  vessel.  The  work  of  Perrin  on  liquids,  and  Ehrcnhaft  and 
de  Broglie  on  gases  has  confirmed  this  fully.  The  rule  that  the  mean  square 
of  the  concentration  equals  the  reciprocal  of  the  molecules  contained  in  it 
has  been  successfully  applied  by  Svedberg  to  gamboge  emulsions  and  colloidal 
gold  solutions.  The  author  shows  how  opalescence  is  due  to  the  fluctuations 
in  density  of  a  gas.  E.  E.  F. 

634.  Second  Virial  Coefficient  for  Monatomic  Gases  and  for  Hydrogen  below 
the  Boyle-point,  W.  H.  Keesom.  (Konink.  Akad.  Wetensch.  Amsterdam, 
Proc.  61.  pp.  648-648,  Nov.  28, 1912.  Supplement  No.  26  to  Communications 
from  the  Phys.  Lab.,  Leiden.)— On  the  assumption  that  the  attraction  potential 
between  the  molecules  may  be  expressed  in  the  form  —  r^,  where  r  is  the 
distance  between  the  centres  of  the  molecules  and  q  a  constant,  hydrogen, 
argon,  and  helium  have  been  investigated  at  low  temperatures  in  order  to 
ascertain  the  value  of  q.  With  argon,  the  experimental  data  available  are 
insufficient  to  decide  between  the  values  8,  4,  and  5,  but  the  behaviour  of 
hydrogen  below  the  Boyle-point  seems  to  be  in  moderately  good  agreement 
with  the  assumption  of  rigid  spheres  of  central  structure  with  an  attraction 
potential  proportional  to  —  r^.  In  the  case  of  helium,  at  temperatures  below 
— 100°  the  data  also  point  to  the  value  4  for  q,  although  at  higher  temperatures 
the  data  are  discordant.  T.  H.  P. 

635.  Isotherms  of  Diatomic  Gases  and  their  Binary  Mixtures.  X.  Control 
Measurements  with  the  Volumenometer  of  the  Compressibility  of  Hydrogen  at^OPC. 
"W,  J.  de  Haas.  (Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  15.  pp.  295- 
299,  Oct.  24, 1912.  Communication  No.  127a  from  the  Phys.  Lab.,  Leiden.)— 
The  compressibility  of  hydrogen  at  20°  C.  is  expressed  by  the  equation, 
^A  =  1-07258 +  0-000667i^A  +  000000099dA»,  where  p  is  the  pressure,  Va  the 
volume  in  ternxs  of  the  normal  volume,  and  dx  the  reciprocal  of  Va.  On 
account  of  the  small  densities  occurring  in  measurements  made  with  the 
volumenometer,  the  dA'  term  may  be  neglected.  Comparison  of  the  results 
obtained  with  those  given  by  earlier  investigators  shows  satisfactory  agree- 
ment.    [See  Abstract  No.  1870  (1911).]  T.  H.  P. 

636.  Isotherms  of  Diatomic  Gases  and  their  Binary  Mixtures.  XL  Deter- 
minations with  Volumenometer  of  Compressibility  of  Gases  under  Small  Pressures 
and  at  Low  Temperatures.  W.  J.  de  Haas.  (Konink.  Akad.  Wetensch. 
Amsterdam,  Proc.  15.  pp.  299-806,  Oct.  24,  1912.  Communication  No.  1278 
from  the  Phys.  Lab.,  Leiden.) — The  author  discusses  the  pressure  equilibriuu) 
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between  the  piezometer  and  the  volumenometer  used  in  the  measurement  of 
the  compressibility  of  gases  at  low  temperatures  [see  next  Abstract]  and 
deduces  a  formula  for  determining  the  change  in  the  pressure-difference 
between  the  two  communicating  vessels  as  a  function  of  the  time;  this 
formula  is  derived  from  the  dimensions  of  the  apparatus  and  from  data 
determining  the  distribution  of  temperature  along  the  glass  capillary. 
Application  of  the  formula  to  a  particular  case  gives  results  in  complete 
agreement  with  those  observed.  The  conditions  for  the  rapid  establishment 
of  pressure  equilibrium  are  defined.  T.  H.  P. 

637.  Isotherms  oj  Diatomic  Substances  and  their  Binary  Mixtures.  XII. 
Compressibility  of  Hydrogen  Vapour  at  and  below  tfte  Boiling-point,  H. 
Kamerlinifh  Onnes  and  W.  J.  de  Haas.  (Konink.  Akad.  Wetensch. 
Amsterdam,  Proc.  16.  pp.  405-416,  Oct.  24, 1912.  Communication  No.  127c 
from  the  Phys.  Lab.,  Leiden.)— To  the  temperature  region  covered  by  pre- 
vious investigations  on  the  equation  of  state  for  hydrogen  at  low  temperatures 
the  authors  now  add  that  lying  between  —  262°  and  —  268°,  measurements 
being  made  at  —262*6°,  —266-6°  and  —267-8°;  these  temperatures  are 
expressed  on  the  absolute  scale.  The  value  of  the  second  virial  coefficient 
Ba  of  the  equation  ^i^a  =  Aa  +  Ba^^a  +  Ca^a*  is  found  to  be  —  0-00047, 
—  0-00049,  and  —0*00066  at  —262-47°  —266-82°,  and  —267-10°  respectively. 
The  corrections  to  be  applied  to  reduce  temperatures  of  — 262-69°,  — 266-46°, 
and  —267-24°  on  the  international  hydrogen  thermometer  to  the  absolute 
scale  are  +  0-118°,  -|-  0-126°,  and  -h  0-144°  respectively.  T.  H.  P. 

638.  Radiation  Constant.  H.  B.  Keene.  (Roy.  Soc,  Proc.  Ser.  A.  88. 
pp.  49-60,  Jan.  29,  1918.)— According  to  the  Stefan- Boltzmann  law,  the  radia- 
tion emitted  by  a  full  radiator  to  surroundings  at  a  temperature  of  absolute 
zero  is  proportional  to  the  fourth  power  of  the  absolute  temperature  of  the 
radiator,  or  R  =  trO*,  where  R  =  radiation  in  ergs  per  cm.*  per  sec,  9  =  absolute 
temperature  of  radiator,  <r  =  radiation  constant.  The  apparatus  consists  of  an 
electric  furnace  of  the  Heraeus  type  as  emitter,  and  a  thin  copper  spherical 
surface  as  receiver.  Outside  this  was  another  concentric  sphere,  and  between 
the  two  the  space  constituted  the  bulb  of  an  aniline  thermometer  with  a 
capacity  of  2  litres,  the  stem  being  about  1  mm.  bore.  The  chief  results  are 
as  follows : — 


Temperature  of  Furnace. 

ConsUnt.axlO'. 

1117 
1116 
1119 
1120 
1097 

6*98\ 

6-86 

6*90  Hn  ergs  cm.-*  sec.-*  deg.-* 

690 

6*87i 

E.  H.  B. 

639.  Theory  of  Radiation.  S.  B.  McLaren.  (Phil.  Mag.  26.  pp.  48-66, 
Jan.,  1918.)— This  paper  is  an  attempt  to  save  the  classical  view  of  radiation 
as  a  continuous  wave  motion.  If  that  can  be  done  the  author  deems  it  a 
small  thing  to  sacrifice  the  ordinary  mechanical  notions  of  matter.  Indeed 
it  is  here  considered  that  some  such  idea  as  that  of  Einstein's  quantum  is 
necessary  to  explain  its  most  elementary  properties.  It  need  not  be  any 
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obscure  inference  from  the  laws  of  radiation.  The  various  forms  of  matter 
are  not  in  a  continuous  series;  the  gaps  may  be  crossed  in  a  radio-active 
transformation,  but  are  not  occupied. 

The  analysis  then  developed  leads  to  the  conclusion  that  to  save  the 
ether  it  is  necessary  to  give  up  the  classical  mechanics.  A  formula  for 
complete  radiation  is  suggested  which  gives  a  similar  result  to  Rayleigh's 
for  large  values  of  \9  and  to  Wien's  for  small  values,  E.  H.  B. 

640.  Wien-PlancKs  Radiation  Constant.  E.  Warburg,  G.  Leithfluser, 
E.  Hupka,  and  C.  Mailer.  (Preuss.  Akad.  Wiss.  Berlin,  Ber.  2.  pp.  85-48, 
1918.) — Experimental  determinations  were  made  of  the  constant  c  in  the 
Wien-Planck  radiation  law,  both  with  a  quartz  prism  and  with  a  fluorspar 
prism.    The  results  arc  as  in  the  table  below  : — 


Is 

Quartz  Prism. 

Fluorspar  Prism. 

vvave-icngi  ns. 
X 

1337°. 
lOT3-*>. 

1678io. 
9U8-a?. 

ISSTo. 
1606^. 

0-6568 
1182 
1-829 
1-688 
.     .     2172 

14,885 
14,895 
14,886 
14,860 
14,879 

14,885 
14,854 
14,851 
14,870 
14,425 

14,608 
14,491 
14,578 
14,599 
14,626 

Mean  values 

»of  C. 

14,881 

14,867 

14,870  ±40 

E.  H.  B. 

641.  Relative  Temperature  Scales  of  Solids,  H.  Alterthum.  (Deutsch. 
Phys.  Gesell.,  Verb.  15.  2.  pp.  25-38«  Jan.  80, 1918.)~A  theoretical  discussion 
on  the  Planck-Einstein  quanta  theory.    [.See  Abstract  No.  446  (1918).] 

E.  H.  B. 

642.  Equation  of  State  for  Solid  Bodies.  H.  Alterthum.  (Deutsch.  Phys. 
Gesell.,  Verb.  15.  8.  pp.  65-68,  Feb.  15,  I918.)—Mathematical.  [See  Abstract 
No.  508(1918)  and  preCpding  Abstract.]  E.  H.  B. 

643.  On  the  Stability  of  Thermal  Equilibrium.  P.  Duhenu  (Comptes 
Rendus,  166.  pp.  597-598,  Feb.  24,  1918.)— Theoretical  thermodynamical 
discussion. 

644.  Destruction  of  Boltzmann's  Entropy  Principle  of  the  Second  Virial- 
coefficient  for  Material  Particles  {in  the  Limit  Rigid  Spheres  of  Central  Symmetry) 
which  exert  Central  Forces,  etc.  W.  H.  Keesom.  (Konink.  Akad.  Wetensch. 
Amsterdam,  Proc.  15.  pp.  256-278,  Sept.  8,  1912.  Supplement  No.  24b  to 
Communications  from  the  Phys.  Lab.,  Leiden.)— [See  Abstract  No.  1856 
(1912).] 


646.  Theory  of  Black  Radiation.    M.  Brillouin.    (Comptes  Rendus,  156, 
pp.  801-804,  Jan.  27, 1918.) 
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646.  Analysis  of  Violin  Sound-waves.  C.  W.  Hewlett.  (Phys.  Rev.  85. 
pp.  869-872,  Nov.,  1912.)-^Tbis  work  is  a  continuation  of  that  begun  by  P.  H. 
Edwards  [see  Abstract  No.  686  (1911)],  and  the  same  method  is  used,  viz.  a 
set  of  adjustable  resonators  (in  this  case  89,  from  128  to  2562  per  sec.),  each 
provided  by  a  Rayleigh  disc,  set  at  an  angle  of  45°,  in  its  mouth.  Then  when 
the  resonator  responds  the  disc  tends  to  set  across  the  mouth,  and  the  deflec- 
tion is  observed  by  a  spot  of  light  on  a  scale.  To  obviate  reflection  from  the 
walls  of  the  room,  a  flufFy,  fibrous  substance  called  Linof elt  was  used  to  cover 
them.  The  open  strings  G,  D,  A,  and  E  were  tested  on  a  number  of  violins 
of  poor,  ordinary,  and  high  quality,  and  sixteen  sets  of  records  are  shown. 
One  of  these  indicates  what  is  regarded  as  ideal  violin  tone,  being  derived 
from  what  deemed  best  on  the  individual  records.  E.  H.  B. 

e^7.  Compound  Vibrations  of  Fork.  E.  H.  Barton.  (Nature,  90.  p.  486, 
Dec  19, 191SL) — Points  out  that  the  presence  and  relative  frequency  of  an 
upper  partial  vibration  of  a  tuning-fork  can  be  shown  by  a  smoke  trace.  The 
note  includes  a  print  of  three  smoke  traces  for  the  same  fork :  one  shows 
the  prime  alone  (128  per  sec),  another  the  second  tone  alone,  a  third  the 
combination  of  the  two  executed  together.  This  compound  vibration  is 
easily  obtained  by  striking  the  prongs  on  a  liard  surface  such  as  a  counter. 
The  relative  frequency  of  upper  partial  and  prime  were  about  6*25  : 1.  [See 
Abstract  No.  20^  (1918).]  E.  H.  B. 

648.  Application  of  Resonators  to  Telephone  Tones.  .  M.  Wi(Bii.  (Phys. 
Zeitschr.  18.  pp.  1084-1086 ;  Discussion,  pp.  1036-1037,  Nov.  1,  1912.  Paper 
read  before  the  84.  Naturforscherversamml.,  Miinster,  Sept.,  1912.) — Describes 
the  application  of  spherical  air  resonators  to  telephones  both  for  the 
generation  of  pure  tones  and  for  the  detection  of  the  same  when  very  feeble. 
It  is  considered  that  useful  applications  are  possible  in  connection  with 
(1)  the  physiology  of  the  ear,  (2)  Wheatstone  bridge  tests,  and  (8)  wireless 
telegraphy,  E.  H.  B. 

649.  Physical  Objectivity  of  Combination  Tones.  E.  Waetzmann  and 
G.  Miicke.  (Deutsch.  Phys.  GeseU.,  Verb.  15.  8.  pp.  59-65,  Feb.  15, 1918.)— 
As  prime  tones  were  used  the  sounds  of  (i)  forks  from  200  to  4000,  (ii)  a  set 
of  organ  pipes  from  128  to  1024,  and  (iii)  small  glass  pipes  from  1800  to  8000 
per  sec,  which  were  at  first  chiefly  adopted.  These  prime  tones  were  led  to 
a  microphone  and  an  adjustable  loud-speaking  telephone.  The  vibrations  of 
the  telephone  membrane  were  photographed  by  aid  of  an  F.  F.  Martens 
mirror  arrangement  and  a  sensitised  paper  on  a  rotating  drum.  As  source  of 
light  an  arc  lamp  with  horizontal  positive  carbon  was  employed.  A  set 
of  three  photographs  shows  the  result  of  one  experiment  and  gives  the 
vibration  curves  for  the  primaries  and  their  resultant  The  former  had 
frequencies  pl2w  and  ql^w,  where  p  and  q  are  2200  and  1925  respectively. 

The  resultant  cture  exhibits  the  following  three  elements  : — 

# 

Frequeacy  Coeffideota.  Amplitudes. 
/  =  2200  11 

?  =  1925  0-8 

^=275  8-4 

[See  Abstracts  Nos.  1760  (1905)  and  1789  (1906).]  E.  H.  B: 
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ELECTRICITY  AND  MAGNETISM. 

THEORY,  ELECTROSTATICS,  AND  ATMOSPHERIC  ELECTRICITY. 

650.  Dynamics  of  the  Electron.  A.  Signorini.  (N.  Cimento,  4.  Ser.  6. 
pp.  257-804,  Oct.,  and  pp.  881-876,  Nov.,  1912.)— An  attempt  to  develop  a 
mathematical  theory  of  the  motion  of  an  electron  in  an  electromagnetic 
field  without  subjecting  the  electron  itself  a  priori  to  any  kinematical  linkage. 
The  only  distinctive  property  utilised  is  that  its  dimensions  are  infinitesimal 
with  respect  to  those  of  the  field.  Following  Larmor's  mechanical  concep- 
tion, the  electrons  are  considered  as  systems  possessing  a  finite  number  of 
degrees  of  freedom.  In  the  Lagrangian  function  of  the  mechanical  model 
(excepting  the  connection  between  kinetic  and  potential  energy)  Abraham's 
assumption  is  made,  in  which  only  electrokinetic  elements  appear,  such  as 
the  distribution  of  charges  and  currents,  and  retarded  relative  potentials. 
Levi-Civita's  asymptotic  expression  is  taken  for  the  retarded  potentials,  and 
the  previous  history  of  the  motion  of  the  electron  is  thus  eliminated.  For  any 
given  position  of  the  electron  and  for  a  given  distribution  of  currents  and 
charges,  the  motion  of  the  electron,  which  has  12  degrees  of  freedom,  is 
defined  by  a  system  of  12  ordinary  scalar  differential  equations  of  the  second 
order,  in  which  the  time  appears  as  an  independent  variable.  E.  E.  F. 

661.  Decrease  of  Speed  of  Electrified  Particles  on  passing  through  Matter. 
N.  Bohr.  (Phil.  Mag.  26.  pp.  10-81,  Jan.,  1918.)— In  this  paper  the  theory  of 
the  decrease  of  velocity  of  moving  electrified  particles  in  passing  through 
matter  is  given  in  a  form,  such  that  the  rate  of  the  decrease  depends  on 
the  frequency  of  vibration  of  the  electrons  in  the  atoms  of  the  absorbing 
material.  It  is  shown  that  the  absorption  of  a-rays  in  the  lightest  elements 
can  be  calculated  from  the  information  about  the  number  and  frequencies  of 
the  electrons  in  the  atoms  which  we  get  from  the  theory  of  dispersion,  and 
that  the  values  are  in  good  agreement  with  experiment.  For  elements  of 
higher  atomic  weight,  it  is  shown  that  the  number  and  frequencies  of  the 
electrons  we  must  assume,  according  to  the  theory,  in  order  to  explain 
the  absorption  of  o-rays,  are  of  the  order  of  magnitude  to  be  expected.  It  is 
further  shown  that  the  theory  can  account  for  the  form  of  the  relations 
between  the  velocity  of  the  rays  and  the  thickness  of  matter  traversed,  found 
by  experiments  with  kathode-rays  and  /3-rays.  Adopting  Rutherford's  theory 
of  the  constitution  of  atoms,  it  seems  that  it  can  be  concluded  with  gresit 
certainty,  from  the  absorption  of  o-rays,  that  a  hydrogen  atom  contains  only 
one  electron  outside  the  positively-charged  nucleus,  and  that  a  helium  atom 
only  contains  two  electrons  outside  the  nucleus.  E.  H.  B. 

652.  Possible  Changes  in  Weight -or  Momentum  of  Charged  Condenser. 
P.  G.  Agnew  and  W.  C.  Bishop.  (Phys.  Rev.  86.  pp.  470-476,  Dec, 
1912.)— There  is  no  reason  to  suppose  that  the  weight  of  a  body  is  affected  by  its 
state  of  electrification  in  great  enough  a  degree  to  be  detected  by  the  methods 
of  direct  weighing  at  present  available.  Yet  however  improbable  such  an 
effect  may  seem,  the  question  cannot  be  settled  without  an  appeal  to  experi- 
ment Similar  investigations  have  been  made  to  detect  possible  changes  in 
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weight  doe  to  temperature  and  to  magnetisation  and  gave/ as  was  anticipated, 
negative  results.  The  same  remark  applies  to  the  present  research  which 
may  be  summarised  as  follows  : — (1)  Charging  a  10-mfd.  condenser  to  240  volts 
did  not  change  its  weight  by  0*01  mgm.,  or  one  part  in  a  hundred  millions. 
(2)  In  charging  and  discharging  the  same  condenser  no  momentum  effect 
having  opposite  signs  on  charge  and  discharge  as  great  as  0*01  dyne-sec.  was 
detected.  (8)  Similarly  no  momentum  effect  having  the  same  sign  on  charge 
and  on  discharge  as  great  as  0*0004  dyne-sec.  was  detected.  £.  H.  B. 

663.  Electric  Conduction  in  Metals.  W.  Wien.  (Preuss.  Akad.  Wiss. 
Berlin,  Ber.  7.  pp.  184r-200,  1918.)— Mathematical  discussion  on  the  quanta 
hypothesis.  The  results  reached  are  in  close  agreement  with  the  theoretical 
and  experimental  results  of  K.  Onnes.  E.  H.  B. 

654.  Vibration  and  Residual  Charge,  P.  L.  Mercanton.  (Archives 
des  Sciences,  86.  pp.  48-56,  Jan.,  1918.)— Hopkinson,  following  the  analogy 
between  residual  charge  and  magnetic  polarisation,  investigated  in  1876  the 
effects  produced  by  vibration  on  the  residual  charge  of  a  Ley  den  jar.  He 
found  that  mechanical  shocks  always  accelerated  the  appearance  of  the 
residual  charge.  The  author  has  carried  out  many  similar  investigations  but 
in  no  case  has  he  found  that  vibrations  have  any  effect  in  accelerating 
the  appearance  of  the  residual  charge.  Brentano  also  has  obtained  negative 
results.  The  reason  of  the  great  divergence  between  their  results  and  those 
of  Hopkinson  are  still  obscure.  A.  R. 

665.  Imperfect  Dielectrics.  K.  W.  Wagner.  (Deutsch.  Phys.  Gesell., 
Verb.  15.  2.  pp.  45-46,  Jan.  80,  1918.)— A  note  on  the  anomalies  of  solid 
dielectrics,  residual  charge,  energy  loss  in  alternating  fields,  etc.  [See 
Abstract  No.  650  (1908).]  E.  H.  B. 

666.  Stereoscopic  Lightning  Photographs,  B.  Walter.  (Phys.  Zeitschr. 
18.  pp.  1082-1088 ;  Discussion,  pp.  1088-1084,  Nov.  1,  1912.  Paper  read 
before  the  84.  NaturforscherversammL,  Miinster,  Sept.,  1912.) — Photographs 
of  lightning  flashes  were  taken  simultaneously  with  three  cameras,  two  of 
them  mounted  2  m.  apart  on  a  fixed  stand,  and  the  third  kept  in  motion  by 
clockwork.  The  photographs  so  obtained  give  information  concerning  the 
real  course  of  the  flashes  and  their  duration.  A  couple  of  stereoscopic  views 
are  reproduced,  which  show  that  the  lightning  flash  consisted  of  two 
spatially  separate  discharges.  E.  £.  F. 

657.  Atmospheric  Electrification  during  South  African  Dust  Storms,  W,  A. 
D.  Rudge.  (Nature,  91.  pp.  81-82,  March  18, 1918.)— The  author  has  made 
observations  of  the  potential  gradient  during  dust  storms  and  found  that  very 
extraordinary  variations  are  caused  by  the  presence  of  dust  in  the  atmosphere. 
The  dust  was  either  sand  or  of  a  siliceous  nature.  Continuous  records  have 
been  taken  at  Bloemfontein  during  6  months,  and  typical  records  are  repro- 
duced showing  (1)  a  normal  fine  weather  record,  (2)  a  mild  dust  storm,  and 
(8)  a  severe  dust  storm.  In  (1)  the  potential  gradient  is  positive  during  the 
24  hours  with  two  well-defined  maxima  of  about  850  volts/m.,  in  (2)  these 
maxima  are  obliterated  and  the  gradient  is  slight  throughout  the  day,  and 
in  (8)  large  negative  values  prevail  during  the  time  of  the  dust  storm.  The 
article  concludes  with  a  description  of  an  electrical  machine  which,  if  exposed 
during  a  dust  storm,  will  give  sparks  up  to  1*5  cm.  in  length.  The  action  of 
the  machine  depends  upon  the  sand  being  positively  electrified.         J.  S.  Di. 
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658.  Atmospheric  Electricity.  X>.  C.  Simpson.  (Phys.  Zeitschr.  14. 
pp.  41-45,  Jan.  1, 1918.)— Describes  some  portable  instruments  for  measuring 
atmospheric  electridty,  designed  for  use  in  the  most  widely  varying  climates. 
For  strong  insulators  the  author  uses  small  cylindrical  tin  boxes,  into  which 
sulphur  is  poured  round  a  stout  brass  wire.  A  perforated  lid,  not  touching 
the  wire,  is  slipped  over  the  open  end  to  keep  the  sulphur  clean.  As  a 
collector  he  uses  a  wire  drawn  horizontally  some  distance  from  the  ground 
between  two  uprights.  To  this  he  attaches  in  the  centre  a  length  of  cotton 
twine  soaked  in  a  solution  of  nitre  and  dried.  The  battery  recommended 
consists  of  modified  Daniell  cells.  A  stout  test-tube  holds  two  narrow  tubes 
containing  respectively  the  zinc  rod  in  ZnS04  and  the  copper  rod  in  CuSOf. 
These  tubes  are  drawn  out  to  capillaries  below,  and  open  into  a  space  filled 
with  Fuller's  earth  soaked  in  ZnSOt,  This  space  also  contains  a  few  pieces 
of  free  Zn  wire  to  absorb  any  stray  CuSO*  which  may  penetrate  into  it.  The 
opening  at  the  top  is  covered  over  with  thick  machine  oil  A  battery  of 
100  such  cells  has  been  in  unimpaired  use  at  Simla  for  8  years.  To  charge  an 
electroscope,  the  author  uses  a  small  ebonite  rod  working  in  a  tube  filled  with 
flannel.  When  electrified  the  rod  pushes  against  a  spring  into  a  small  brass 
tube,  to  which  the  charge  is  thus  communicated.  E.  E.  F. 

DISCHARGE  AND  OSCILLATIONS. 

659.  lonisation  Voltages  in  Gases,  J.  Franck  and  G.  Hertz.  (Deutsch. 
Phys.  Gesell.,  Verb.  16.  2.  pp.  84-44,  Jan.  80, 1918.)— By  Lenard's  method  the 
voltages  needed  for  ionisation  were  measured  for  various  pure  gases,  the 
results  being  as  follows  : — 

Gas He  Ne  A  H  O  N 

Volts  20-5  16  12  11  9  75 

[See  Abstracts  Nos.  848  (1908),  552,  and  907  (1912).]  E.  H.  B. 

660.  Conductivity  of  Rarefied  Gas  affected  by  Magnetic  Fields,  H.  Stas^ 
sano.  (Comptes  Rendus,  155.  pp.  911-914,  Nov.  4,  1912.>— Describes 
experiments  which  show  that  the  discharge  in  a  vacuum  tube  is  facilitated 
at  times  by  a  magnetic  field  whose  strength  must  be  graduated  to  suit  the 
degree  of  rarefaction  in  use.    [See  At>stract  No.  2027  (1902).]  E.  H.  B. 

661.  Hertz-Hallwachs  Effect,  G.  Reboul.  (Le  Radium,  9.  pp.  400-404« 
Nov.,  1912.)— A  plate  of  copper  is  slowly  lowered  vertically  into  a  vessel 
filled  with  bromine  vapour.  The  deposit  of  bromide  arranges  itself  fn  a 
narrow  wedge  showing  interference  colours,  from  which  its  thickness  can  be 
computed.  A  slit  illuminated  by  a  mercury  lamp  is  focussed  on  the  plate, 
the  image  being  parallel  to  the  colour-fringes.  Whereas  in  former  experi- 
ments [Abstracts  Nos.  671,  1418  (1912)]  the  photoelectric  emission  varied 
slowly  with  the  thickness,  a  displacement  from  one  fringe  to  another  of  a 
freshly  prepared  plate  shows  maxima  and  minima  of  emission  corresponding 
to  maxima  and  minima  of  absorption  of  ultra-violet  light  These  are 
reversed  by  fatigue.  E.  E.  F. 

662.  Production  of  Ozone  by  Lenard  Rays.  P.  Krfkger.  (Phys.  Zeitschr. 
la  pp.  1040-1048,  Nov.  1,  1912.  Paper  read  before  the  84.  Naturforscher- 
versamml.,  Miinster,  Sept.,  1912.) — In  the  experiments  kathode  rays  emerged 
from  a  kathode-ray  tube  through  an  Al  window  and  produced  ionisation  in 
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a  chamber  containing  either  pure  oxygen  or  pure  nitrogen.  With  a  given 
intensity  of  radiation  the  following  were  determined  :  (1)  lonisatiou  in 
oxygen,  (2)  number  of  molecules  of  ozone  produced  per  sec.»  (8)  ionisation  in 
nitrogen.  The  estimation  of  the  ozone  was  determined  by  the  absorption  of 
the  ultra-violet  line  X  =  254  /i/c  from  a  mercury  lamp.  The  results  with 
different  intensities  of  radiation  are  given  in  the  following  table : —  . 


Bneriment 

Number. 

Number  of  Ions  produced  per  tecood. 

Number  of  Molecules 

In  Oxygen. 

In  Nitrogen. 

of  Ozone. 

1    

0  70  X  10" 
0  61  X  10" 
0-66  X  10" 
0-45  X  10" 
0-21  X  10»* 

60  X  10" 
1-9  X  10" 
1-2  X  10" 
14  X  10" 
0-6  X  10>^ 

7  0     X  10" 

2   

20     X  10" 

8   

11     X  10" 

4   

1-4    X  10" 

5   

0  83  X  10" 

A  correction  was  applied  for  the  decay  of  the  ozone  due  to  the  proximity  of 
metal  surfaces.  The  results  show  that  the  number  of  ozone  molecules  pro- 
duced is  in  excess  of  the  number  of  ions  produced  in  oxygen  and  approxi- 
mates more  nearly  to  the  number  of  ions  pro<!uced  in  nitrogen  under  the 
same  conditions.  E.  M. 

863.  Kathode  Rays.  S.  Rudberg.  (Ark.  for  Mat.,  Astron.  och  Fysik, 
Stockholm,  8.  a  pp.  1-16, 1912.)— Answers  in  the  affirmative,  distinctly,  the 
question  whether  the  absorption  coefficient  of  kathode  rays  passed  through 
metallic  laminae  depends  on  the  material  of  the  kathode ;  but  the  subject 
needs  further  investigation  to  ascertain  the  law  of  the  relation.  Kathode 
rays  from  a  heavier  metal  are  more  penetrative  than  those  from  a  Ughter 
metal  even  though  the  voltage  used  be .  considerably  smaller ;  and  the 
heavier  the  metal  of  the  kathode  the  more  nearly  does  the  penetrating  power 
approach  that  of  the  p-nys.  This  seems  to  indicate  that  the  particles  shot 
oflF  are  proper  metallic  ions,  and  that  the  particles  in  the  /3-rays  may  also  be 
of  the  same  character.  A.  D, 

664.  Dielectric  Cohesion.  E.  Bouty.  (Comptes  Rendus,  155.  pp.  1207- 
1206,  Dec.  9,  1912.)— Describes  a  method  of  ascertaining  the  dielectric 
cohesion  with  very  small  quantities  of  a  gas  by  observing  the  value  of 
external  field  necessary  to  produce  a  visible  glow  in  the  gas  contained  in  a 
small  (8-cm.)  bulb.  A.  D. 


666.  Righ{s  Luminous  Masses.  L.  Amaduzzi.  (Phys.  Zeitschr.  18. 
pp.  1202-1206,  Dec.  15,  1912.) — Studies  the  luminous  masses  obtained  in 
vacuum  tubes  with  alternating  discharges,  as  described  by  Righi  in  1891  and 
1895  [see  also  Abstract  No.  912  (1912)].  The  alternating-current  ions  were 
obtained  by  working  an  induction  coil  of  50  cm.  spark  length  from  an  a.c. 
supply  of  42  rvj  at  110  volts.  On  reducing  the  pressure  from  atmospheric  to 
a  few  mm.  of  Hg  the  brushes  at  the  electrodes  lengthened  out  and  a  uniform 
feeble  reddish  glow  filled  the  whole  length  (1*4  m.)  of  the  tube.  At  14  mm. 
Hg  reddish-violet  masses  about  15  cm.  long  appeared.  These  merge  into 
one  streak  at  10  mm.  pressure.  At  a  given  pressure  they  have  a  faced  length, 
so  that  their  number  varies  as  the  length  of  the  tube.    Their  number  can, 

VOL.  XVI.— A.— 1918.  ^  J 

Digitized  by  VjOOQ IC 


216  SCIENCE  ABSTRACTS. 

however,  be  reduced  by  increasing  the  inductance  in  the  circuit.  The 
masses  are  split  in  the  middle  by  a  slanting  division  in  a  magnetic  field. 
Their  alternating  sliapes  are  best  separated  by  a  revolving  mirror.      £.  E.  F. 

666.  Electric  Loss  in  a  Plane-Sphere  System  in  Air,  A.  Quillet  and  M. 
Aut>ert.  (Comptes  Rendus,  166.  pp.  458-460,  Feb.  10,  1918.)— When  the 
electrodes  are  dissimilar  the  phenomena  differ  depending  on  which  is  the 
positive  electrode.  In  the  present  note  the  results  of  experiments  on  a 
system  composed  of  a  plane  and  a  sphere  are  given.  From  the  electrometer 
readings  we  deduce  at  any  instant  the  potentials  of  the  electrodes,  their 
charge,  and  the  apparent  value  of  the  leakage  current.  The  sphere  being 
connected  with  the  earth  and  the  plane  insulated,  the  latter  is  electrified  by 
means  of  a  proof  plane.  The  sphere  approaches  the  plane  until  its  centre 
attains  a  certain  definite  minimum  position  from  it  which  the  authors  call  a 
position  d^ arret.  The  ratio  of  the  potential  V  of  the  plane  to  this  distance  d 
is  found  to  be  different,  depending  on  whether  the  plane  is  positively  or 
negatively  electrified.  It  is  found  that  if  V^  and  V^  be  the  positive  and 
negative  potentials  at  the  neutral  point  for  the  same  initial  distance  between 
the  plane  and  the  sphere,  then  VJV^  is  a  constant  and  equals  1*263  very 
approximately.  This  ratio  the  authors  call  the  "  coefficient  of  dissymmetry  *' 
of  the  system.  A.  R. 

667.  End  Correction  to  Rods  in  Electrical  Problems.  Rayleigh.  (Phil. 
Mag.  25.  pp.  1-9,  Jan.,  1918.) — In  a  previous  paper  [see  Abstract  No.  2666 
(1904)]  the  author  endeavoured  to  show  that  the  difference  between  the  half 
wave-length  of  the  gravest  vibration  and  the  length  (/)  of  the  rod  (of  uniform 
section)  tends  to  vanish  relatively  when  the  section  is  reduced  without  limit, 
in  opposition  to  the  theory  of  Macdonald  which  makes  X  =z  2*58  /.  Under- 
standing that  the  argument  there  put  forward  is  not  considered  conckisive, 
the  author  has  tried  to  treat  the  question  more  rigorously,  but  the  diffi- 
culties in  the  way  are  rather  formidable.  And  this  is  not  surprising  in  view 
of  the  discontinuities  presented  at  the  edges  where  the  fiat  ends  meet  the 
cylindrical  surface.  The  problem  assumes  a  ^ape  simpler  in  some  respects 
if  we  suppose  that  the  rod  of  length  /  and  radius  a  is  surrounded  by  a 
cylindrical  co-axial  conducting  case  of  radius  b  extending  to  infinity  in  both 
directions.  One  advantage  is  that  the  vibrations  are  now  permanently  main- 
tained, for  no  waves  can  escape  to  infinity  along  the  tunnel,  seeing  that  /  is 
supposed  great  compared  with  b.  The  greatness  of  /  secures  also  the  inde- 
pendence of  its  two  ends,  so  that  the  whole  correction  to  the  length,  what- 
ever it  is,  may  be  regarded  as  simply  the  double  of  that  due  to  the  end  of  a 
rod  infinitely  long.  The  analysis  then  follows  and  shows  that,  in  any  case, 
the  correction  dl  to  the  length  of  the  rod  vanishes  in  the  electrostatical 
problem  when  the  radius  of  the  rod  is  diminished  without  limit,  a  con- 
clusion which  the  author  extends  to  the  vibrational  problem  specified  in  the 
earlier  portion  of  this  paper.  E.  H.  B. 

668.  Complete  Solution  of  the  Differential  Equations  of  two  Magnetically 
Coupled  Oscillatory  Circuits  of  Constant  Damping,  F.  Kiebitz.  (Ann.  d. 
Physik,  40.  1.  pp.  188-166,  Dec.  81,  1912.) 

669.  Theory  of  Photoelectric  Current  in  Gases.  A.  Partzsch.  (Ann.  d. 
Pliysik,  40.  1.  pp.  157-198,  Dec.  81,  1912.  Abbreviation  from  Dissertation, 
Rostock,)— [See  Abstract  No.  562  (1912).] 
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670.  Stroboscopic  Effects  obtained  with  Incandescent  Filaments  as  Illumin- 
ants.  C.  F.  Lorenz.  (Electrical  World,  60.  pp.  1146-1148,  Nov.  80,  1912.) 
—An  account  of  some  experiments  with  incandescent  (tungsten)  filaments 
immersed  in  an  inert  cooling  gas  (ammonia).  The  original  pages  should  be 
referred  to.  L.  H.  W. 


ELECTRICAL  PROPERTIES  AND  INSTRUMENTS. 

671.  Resistance  Oj  Solid  and  of  Liquid  Mercury.  A.  Baltrusza^tis. 
(Acad.  Sci.  Cracovie,  Bull.  9a.  pp.  888-898,  Nov.,  1812.)— The  ratio  of  the 
specific  resistance  of  soUd  mercury  to  that  of  liquid  mercury,  both  being  at 
the  freezing-point  of  mercury,  was  found  to  be  490.  The  resistance  of  solid 
mercury  was  measured  at  as  high  a  temperature  as  —88-91°  and  that  of  liquid 
mercury  at  as  low  a  temperature  as  —88-11°.  The  resistance  of  solid  mercury 
is  very  approximately  a  linear  function  of  the  temperature.  F.  E.  S. 

672.  Measurement  of  High  Resistances.  Tournier.  (Comptes  Rendus, 
155.  pp.  1242-1248,  Dec.  9, 1912.)— A  description  of  a  modification  of  the 
potentiometer  method  of  comparing  resistances;  a  quadrant  electrometer 
being  used  with  alternating  currents  so  that  the  method  is  applicable  to 
electroljrtes.  J.  J.  S. 

673.  Resistance  oj  Metallo-crystalline  Junctions,  A.  Wesely.  (Phys. 
Zeitschr.  14.  pp.  76-81,  Jan.  15, 1918.)— Measures  the  resistance  of  crystals  of 
galena,  pjrrites,  and  markasite  between  electrodes  of  amalgamated  lead  at 
various  pressures,  and  between  Hg  terminals  at  various  temperatures.  That 
of  a  cm.-cube  of  galena  was  0*06596  ohm  under  moderate  pressure,  which 
could  be  reduced  to  0*00142  ohm  by  screw  compression.  The  amount  of 
pressure  was  not  determined.  The  change  of  resistance  with  temperature, 
which  is  alwa3rs  non-metallic,  is  well  expressed  by  Koenigsberger's  equation. 
But  at  higher  temperatures  highly  resisting  transition  layers  are  easily 
formed.  E.  E.  F. 

674.  Artificial  Metallic  Conductors.  K.  Baedeker.  (Phys.  Zeitschr.  18. 
pp.  1080-1082 ;  Discussion,  p.  1082,  Nov.  1, 1912.  Paper  read  before  the  84. 
Naturforscherversamml.,  Miinster,  Sept.,  1912.) — Cuprous  iodide  has  the 
property  of  absorbing  iodine  in  the  solid  state  and  thus  acquiring  electrical 
conductivity.  Every  gramme  of  Cul  can  absorb  8*8  mgm.  of  iodine,  and 
thus  acquires  a  conductivity  which  amounts  to  100  times  that  of  sulphuric 
acid  of  max.  conductivity.  A  feeble  action  of  the  same  kind  is  found  in  Agl. 
The  iodides  are  not  decomposed  by  the  current,  and  fit  into  the  Volta  series. 
Cul  preparations  of  high  conductivity  have  the  ordinary  metallic  temperature- 
coefficient.  The  Hall-effect  in  these  preparations  is  directly  proportional 
to  the  resistance,  at  least  in  the  specimens  of  medium  conductivity.  The 
thermoelectric  force  between  two  specimens  of  different  conductivities  is 
theoretically  =  (R/F)  log,  (ni//Jt),  where  R  =  8*816  x  lO',  F  =  9647,  and  ni,  tit 
are  the  electron  concentrations.  This  can  be  put  =  198*5  logw  (Wi/W) 
microvolt-degrees,  where  Ws,  Wi  are  the  resistances.  This  formula  is  closely 
rendered  by  the  observed  values.  In  the  discussion,  Glatzel  proposed  to  use 
Cul  to  construct  photoelectric  cells  free  from  inertia.  Nemst  pointed  out 
that  the  validity  of  the  gas  laws  was  assumed  for  electrons,  which  involved 
certain  difficulties.  £.  E.  F. 
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675.  The  Silver  Voltameter.  E.  B.  Rosa,  G.  W.  Vinal,  and  A.  S. 
McDaniel.  (Electrical  World,  61.  pp.  84-86,  Jan.  11,  1918.)— [Sec  also 
Abstract  No.  601  (1918).]  The  small  porous-cop  voltameter  was  found  to  be 
most  convenient  and  reliable  to  use  as  a  standard.  As  a  test  of  the  repro- 
ducibility of  this  form,  there  were  tabulated  64  deposits,  made  in  pairs  (with 
2  exceptions),  and  the  average  deviation  of  each  value  from  the  mean  of  each 
group  of  two  or  three  cups  was  found  to  be  1  part  in  100,000.  The  mean 
value  led  to  the  value  1*01827  int.  volts  at  20°  C.  being  assigned  to  the  Weston 
normal  cell.  Comparison  of  the  large  porous-cup  voltameter  with  the  smaller 
size  showed  consistently  a  heavier  deposit  in  the  former  by  about  6  parts  in 
100,000,  and  the  siphon  form,  which  required  a  very  large  volume  of  electro- 
lyte, gave  a  still  greater  excess.  This  excess  of  deposit  in  the  larger  sizes  of 
voltameter  was  roughly  proportional  to  the  volume  of  electrolyte  and  the 
authors  have  called  this  the  "volume  effect."  Eventually,  electrolyte  was 
prepared  which  satisfied  all  the  criteria  for  purity  and  brought  all  the  sizes  of 
voltameters  into  agreement.  With  regard  to  chemical  tests  for  purity  of  the 
electrolyte,  iodeosine  was  used  as  an  indicator  and  by  means  of  it  1  part  in 
1,000,000  of  acid  or  alkali  could  be  detected.  For  the  detection  of  reducing 
impurities,  a  titration  test  with  (N/1000)  KMnO*  solution  has  proved  very 
valuable.  The  authors  give  particulars  of  methods  for  purifying  AgNOs  and 
also  state  that  experiments  made  by  them  indicate  that  there  is  no  tempera- 
ture coefficient  to  the  silver  voltameter,  F.  E.  S. 

676.  Effect  of  Li^t-radiation  on  a  Telephone.  O.  Grotrian.  (Ann.  d. 
Physik,  89.  6.  pp.  1626-1682,  Dec.  28,  1912.)— When  light  is  allowed  to  fall  on 
the  plate  of  a  telephone  receiver,  a  momentary  current  is  induced  in  the  coil 
of  the  receiver.  To  investigate  the  effect,  light  from  an  arc  lamp  is  thrown 
on  the  plate  after  passing  through  various  filters.  As  the  heat  waves  are  cut 
out,  the  efiFect  becomes  very  small.  There  is,  however,  still  a  perceptible 
effect  with  ultra-violet  rays.  T.  P.  B. 

677.  An  Electric  Constriction  Experiment.  E.  F.  Northrup.  (Metallur- 
gical and  Chem.  Engin.  11.  p.  48,  Jan.,  1918.)— A  wooden  trough  is  filled 
with  mercury,  and  a  piece  of  sheet  cop[>er  floated  on  the  mercury  ;  electrodes 
are  inserted  into  the  mercury  at  the  ends  of  the  trough.  The  copper  has  the 
shape  of  a  sector,  one  end  pointed,  the  other  rounded.  When  current  from 
a  12-volt  battery  is  turned  on,  the  copper  float  moves  with  its  rouiided  end 
forward,  because  copper  conducts  much  better  than  mercury,  and  the  stream- 
lines are  concentrated  at  the  sharp  point.  When  the  float  is  held  stationary^ 
the  mercury  becomes  agitated.  An  amperemeter  has  been  based  upon  this 
observation.  H.  B. 

678.  Determination  of  Capacity  of  Coils.  W.  Htiter.  (Ann.  d.  Physik, 
89.  6.  pp.  1860-1880,  Dec.  28, 1912.  Extract  from  Dissertation,  Munich,  1911.) 
— Single-layer  coils  of  copper  wire  wound  bifilarly  are  used.  The  frequency 
n  employed  in  the  determinations  was  480  per  sec.  It  is  shown  that  with  the 
low  self-induction  (L)  and  capacity  (C)  employed,  the  resistance-operator 
(R)  of  the  coil  is  equal  to  r  (1  -f-  r27r»0),  r  being  the  continuous-current 
resistance  of  the  coil,  and  ^,  the  phase-factor,  being  equal  to  L/r  —  rC.  ^  is 
determined  by  a  Wheatstone  bridge  method.  L  and  C  are  separated  by  deter- 
mining ^  with  the  coil  at  different  temperatures.  T.  P.  B. 

679.  Electrical  Disintegration  of  Metals  and  its  Possible  Use  as  a  Method  oj 
Testing.    C.  Benedicks.    (Rev.  de  Metallurgie,  9.  pp.  1094-1102,  Dec,  1912.) 

VOL.  XVI.— A.— 1913. 

Digitized  by  VjOOQ IC 


ELECTRICITY  AND  MAGNETISM.  ^19 

—The  method  of  electrical  disintegration  used  by  Svedberg  in  colloidal 
^nthesis  has  l)een  studied  with  a  view  to  its  application  to  the  testing  of 
metals.  After  the  passage  of  a  spark  from  a  Ruhmkorff  coil  and  Leyden  jar 
between  electrodes  of  metals  immersed  in  ether,  numerous  small  craters 
appear  on  the  surface.  One  crater  is  considerably  larger  than  the  others  and 
evidently  corresponds  to  the  pilot  spark,  while  the  smaller  ones  correspond 
to  subsequent  oscillatory  discharges.  Comparison  with  the  craters  of  fusion 
produced  by  impinging  a  fine  jet  of  hot  air  on  asphalt,  shows  that  the  craters 
are  true  centres  of  fusion  due  to  the  voltaic  arc  caused  by  the  passing  spark. 
At  the  same  time  particles  of  molten  metal  are  projected  mechanically.  That 
there  is  considerable  mechanical  energy  developed  is  shown  by  the  fact  that 
unless  the  electrodes  are  tightly  clamped  they  are  forced  apart  during  the 
passage  of  the  spark.  From  these  facts  it  is  fairly  obvious  that  the  disin- 
tegration is  brought  about  thermodynamically,  the  essential  factors  being  the 
total  heat  of  fusion  and  the  thermal  conductivity  of  the  material,  while  the 
total  heat  of  vaporisation,  the  viscosity,  and  superficial  tension  of  the  molten 
metal  play  minor  parts.  A  series  of  determinations  made  on  eutectic  alloys 
with  low  total  heats  of  fusion  gives  low  rates  of  disintegration,  showing  that 
the  viscosity  of  molten  alloys  is  greater  than  that  of  the  pure  metals.  The 
size  of  the  craters  (about  O-IS  mm.  in  diam.)  renders  the  method  a  macro- 
scopic rather  than  a  microscopic  one.  It  provides  the  only  known  method  of 
removing  from  a  plane  metallic  surface,  the  most  fusible  constituent  or  the 
constituent  having  a  thermal  conductivity  lower  than  that  of  the  ground- 
mass.  Examination  of  a  series  of  steels  shows  that  the  size  of  the  craters 
increases  with  the  content  of  carbon.  Cementite-rich  and  slag-rich  areas  are 
shown  very  distinctly  by  this  method  which  is  an  admirable  way  of  rendering 
lack  of  homogeneity  visible  to  the  naked  eye.  F.  C.  A.  H.  L. 

680.  Effective  Capacity  of  Quadrant  Electrometer  when  used  as  Quantometer. 
R.  Beattie.  (Electrician,  70.  pp.  683-685,  Jan.  10, 1918.)~If  C  is  the  capacity 
of  the  electrometer  and  V  the  potential  of  the  needle,  the  latter  is  subject  to 
a  resultant  controlling  couple  due  to  the  action  of  (i)  a  mechanical  control  ki9, 
(ii)  a  distortional  electrostatic  control  ktV^B,  and  (iii)  an  inductional  electro- 
static control  *jV*»/C,  kt,  kt,  and  kt  being  instrumental  constants.  The  deflec- 
tion 9  of  the  needle  varies  as  gV/(e  +  *,V"C/Ai  +  kiVfki),  The  denominator 
can  be  put  in  the  form  C  +  ife«V»/(Ai  -f-  ^tV*),  which  is  regarded  as  the  eflFectlve 
or  dynamical  capacity  of  the  instrument.  Under  certain  conditions,  the 
distortional  control  may  become  negative  and  equal  to  the  mechanical  control 
With  inductional  control  alone,  the  needle  moves  just  far  enough  to  make  the 
charge  induced  on  the  isolated  quadrants  exactly  equal  to  the  externally  com- 
municated charge.  The  action  of  an  electrometer  so  adjusted  may  be 
compared  with  that  of  an  electromagnetic  quantometer  or  fluxmeter,  where, 
in  the  absence  of  mechanical  control,  the  moving  coil  rotates  just  so  far  as  to 
make  the  quantity  induced  in  the  circuit  equal  to  the  quantity  sent  through  it 
from  outside  sources.  G.  E.  A. 

681.  New  Scheme  of  Connections  for  Spark-coil  Interrupters,  W.  Burstyn. 
(Elektrotechn.  Zeitschr.  88.  p.  1109,  Oct.  24,  1912.)— Owing  to  the  difficulty 
experienced  in  working  spark  coils  with  hammer  interrupters  off  the  supply 
voltage  and  the  heavy  strain  on  the  contacts  if  ordinary  resistance  is  put  in 
series,  the  author  has  devised  a  method  which,  it  is  claimed,  does  away  with 
these  difficulties.  The  arrangement  consists,  firstly,  in  inserting  a  very  high 
series  resistance ;  secondly,  in  providing  an  interrupting  key  (normally  open) 

VOL.  XVI.— A.— 1918. 

Digitized  by 


mally  open) 

Google      ^ 


220  SCIENCE  ABSTRACTS. 

in  the  make-and-break  circuit  (normally  closed)  and  a  condenser  of  about 
1  mfd.  capacity  in  the  interrupter  magnet  circuit  which  is  in  parallel  with  the 
former  circuit.  The  supply  current  charges  the  condenser  through  the 
interrupter  magnet  winding,  and  on  closing  the  key  the  condenser  discharges 
through  the  magnet  winding,  in  the  form  of  a  somewhat  damped  oscillating 
current.  The  magnetic  impulse  imparted  attracts  the  armature  and  opens 
the  "  break "  contact,  so  that  condenser  is  again  able  to  charge  itself.  On 
the  break  contact  closing  again,  on  the  return  swing  of  the  spring,  the  con- 
denser again  discharges  itself,  and  so  on,  as  long  as  the  key  is  held  down. 
The  contact  has  in  this  way  only  to  deal  with  the  small  non-inductive  current 
passing  through  the  series  high  resistance.  Diagrams  are  given  of  the 
arrangement  and  of  the  circuit  as  applied  to  spark  coils,  for  which  latter 
purpose  another  condenser  should  be  inserted  in  series  with  the  interrupter. 
The  arrangement  forms  the  subject  matter  of  a  German  Patent  application. 

L.  H.  W. 

682.  Thermoelectric  Couples,  G.  Meslin.  (Comptes  Rendus,  155. 
pp.  906-908,  Nov.  4,  I912.)—In  calculating  the  magnitude  of  the  Thomson- 
effect  and  determining  what  portion  of  the  e.m.f.  is  due,  in  the  case  of 
particular  couples,  to  the  Thomson-  and  what  to  the  Peltier-effect  a  graphical 
method  may  be  used.  This  method  is  available  in  all  cases  where  the  e.m.f. 
may  be  represented  by  the  formula  E  =  m  (Ti  —  T,)  [To  —  (Ti  +  Ti)/2]  . . .  (1). 
It  consists  in  drawing  a  parabola  such  that  from  its  dimensions  the  values 
of  e.m.f.,  Peltier-,  and  Thomson-effects  may  be  deduced.  This  parabola, 
Y  =  mT  (To  —  T/2),  where  Y  and  T  are  the  two  co-ordinates,  may  be  used  for 
all  couples  which  may  be  represented  by  formula  (1) ;  it  is  only  necessary  to 
reduce  suitably  the  equation  for  the  particular  case  required  which  has  its  own 
particular  values  for  the  constants  m  and  To.  So  that  it  may  be  enunciated 
that :  (a)  For  corresponding  temperatures  the  e.m.f.  are  corresponding  ;  and 
(b)  at  corresponding  temperatures,  the  thermoelectric  powers  are  corre- 
sponding, as  well  as  the  values  of  the  Peltier-  and  Thomson-effects.  These 
theorems  result  from  the  fact  that  formula  (1)  contains  only  two  constants. 
Hence  a  table  may  be  drawn  up,  to  facilitate  calculations,  of  the  e.mi.  and  the 
part  due  to  the  Peltier-  and  Thomson-effects  in  different  cases.  The  present 
paper  contains  a  diagram  of  the  parabolas  i)ientioned  and  the  full  paper  to 
be  published  elsewhere  gives  a  table  such  as  that  referred  to.  J«  J«  S. 

683.  thermal  E.M.F.  of  Tungsten  and  Molybdenum.  E.  F.  Northrup. 
(Metallurgical  and  Chem.  Engin.  11.  p.  45,  Jan.,  1918.)—- Although  tungsten 
and  molybdenum  oxidise  at  high  temperatures  the  author  has  been  able  to 
obtain  the  temperature-e.mi.  curve  of  a  thermo-couple  composed  of  these 
two  metals.  In  the  experiments,  temperatures  were  measured  by  means  of  a 
Pt  and  Pt-Rh  thermo-couple.  For  the  range  0— lOOO^C.  the  e.m.f.  was 
found  to  be  given  in*  microvolts  by  E  =  4'61/  —  0-00436/'  and  when  the  cold 
junction  is  at  OP  C,  the  e.m.f .  is  a  maximum  at  580°  C.  and  is  zero  at  1060°  C. 
In  this  range  the  current  flows  from  W  to  Mo  at  the  hot  junction.  The  author 
suggests  that,  if  all  samples  are  found  to  behave  in  the  same  way,  the  neutral 
point  would  be  a  convenient  method  of  fixing  the  temperature,  1060°  C.  He 
thinks  that  it  is  quite  likely  that  a  case  will  be  found  for  protecting  the  couple 
against  oxidation  at  high  temperatures  (such  as  2000°  C).  W.  C.  S.  P. 

684.  Electron  Theory  of  Thermoelectricity.  O.  W.  Richardson.  (Phil. 
Mag.  24.  pp.  787-744,  Nov.,  1912.)— The  author  discusses  the  criticisms  of 
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N.  Bohr  [Abstract  No.  1898  (1912)]  and  H.  A.  Wilson  on  his  former  papers. 
The  difference  between  Bohr's  results  and  the  author's  may  arise  from  the 
neglect  to  include  effects  arising  from  a  possible  difference  in  the  rate  of 
transference  of  kinetic  energy  by  an  electric  current  in  different  materials. 
In  the  present  paper  the  previous  calculations  are  extended  to  include  these 
effects.  It  seems  probable  that  effects  due  to  chemical  action  ought  to  be 
included,  and  recent  experiments  by  Pring  and  Parker  on  carbon  and  of 
Frcdenhagen  on  sodium  and  potassium  strengthen  this  probability. 
Richardson  considers  that  electronic  emission  may  be  conditioned  by 
chemical  action,  but  thinks  that  there  is  considerable  evidence  in  favour 
of  the  view  that  there  is  an  emission  of  electrons  from  hot  conductors 
which  is  independent  of  chemical  action.  }.  J.  S. 

685.  Damped  Moving-magnet  Galvanometer,  C.  F6ry.  (Comptes  Rendus, 
156.  pp.  1008-1010,  Nov.  18, 1912.)~In  moving-coil  galvanometers  the  damp- 
ing due  to  induced  currents  brought  about  by  the  motion  of  the  magnet  is  in- 
sufficient. The  author  gives  a  brief  description  of  an  instrument  in  which  the 
damping  has  been  increased  to  its  critical  value  by  suspending  the  magnet 
with  each  pole  between  two  pairs  of  coils  which  are  sufficiently  close  to  be 
equivalent  to  a  solenoid.  He  also  describes  an  astatic  damped  galvanometer 
which  gives  1  mm.  deflection  at  1  m.  for  a  current  of  8  x  10~*<»  amp.  The 
resistance  of  this  instrument  is  only  2  ohms  and  it  has  a  period  of  15  sees. 

W.  C.  S.  P. 

686.  Improved  Influence  Electrical  Machine,  H;  'Wotntnelsdorf.  (Ann. 
d.  Physik,  89.  6.  pp.  1201-1206,  Dec.  23, 1912.)— The  author  has  so  perfected 
his  influence  machine  [see  Abstract  No.  181  (1908)]  that  it  has  now  been  put 
upon  the  market,  and  he  claims  that  in  reliability  and  efficiency  it  easily  sur- 
passes all  other  influence  machines.  Tables  of  voltage  and  current  strength 
are  given  to  show  this.  As  insulating  material  he  uses  ebonite  covered  with 
a  film  of  "bakelite."  The  conducting  parts  are  completely  embedded  in 
insulating  material.  The  electricity  is  taken  off  from  a  slit  in  the  edge  of  the 
routing  plates.  T.  P.  B. 

687.  Electric  Furnace  for  Experiments  in  Vacuo  at  Temperatures  up  to 
1600°  C.  R.  E.  Slade.  (Roy.  Soc,  Proc.  Sen  A.  87.  pp.  519-524,  Dec.  18, 
1912.) — This  furnace  consists  of  a  Pt-tube  2  cm.  in  diam.  and  17  cm.  long, 
with  walls  1  mm.  thick.  This  was  mounted  in  water-cooled  brass  terminals 
at  the  ends.  By  means  of  a  current  of  860-500  amps,  at  8-4  volts  passed 
through  the  tube,  the  interior  of  the  latter  attained  a  temperature  of  1400- 
1500°.  The  tube  is  fitted  in  an  asbestos  box  filled  with  magnesia,  and 
the  whole  furnace  is  placed  under  an  iron  dome.  Arrangements  are  made 
for  evacuating  the  furnace,  for  reading  the  internal  pressure,  for  measuring 
the  temperature  by  means  of  a  thermo-element,  etc.  Diagrams  and  a 
detailed  description  of  the  apparatus  are  given.  T.  H.  P. 


ALTERNATING  CURRENTS  AND  MAGNETISM. 

688.  Alternate-current  Circuits  with  Electric  Valves,  N.  Papalexi.  (Ann. 
d.  Physik,  89.  5.  pp.  976-996,  Dec.  5,  1912.)— Treats  the  behaviour  of  Al 
valves  both  theoretically  and  experimentally.  The  action  depends  largely 
upon  the  inductance  and  resistance  of  the  circuit.  If  there  is  only  ohmic 
resistance  in  circuit,  the  action  of  the  valve  consists  simply  in  weakening  the 
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phases  in  accordance  with  its  resistance  in  the  two  directions.  If  there  is  a 
high  inductance  in  circuit,  the  resulting  current  has  a  d.c.  component  and  a 
superimposed  sine  component  of  the  amplitude  of  the  direct  current.  The 
effective  current  is  ,js  times  greater  than  if  the  valve  is  short-circuited.  The 
transformation  ratio  can  be  raised  from  some  64  per  cent  to  about  82  per 
cent  by  the  insertion  of  a  suitable  inductance.  The  dynamical  character- 
istics of  Al  valves  were  studied  by  means  of  a  Braun  tube.  It  was  found  that 
shortly  after  their  formation  the  valves  are  nearly  perfect  valves,  and  the 
theoretical  deductions  are  confirmed.  But  the  valves  deteriorate  after  a 
short  time  which  depends  upon  the  constants  of  the  circuit.  £.  E.  F. 

689.  Kinetic  Theory  of  Magnetism,  E.  Schrddinger.  (Akad.  Wiss.  Wien, 
Ber.  121.  2a.  pp.  1805-1828,  July,  1912.)— Shows  mathematically  that  N  free 
electrons  of  the  mean  free  path  X  contained  in  unit  volume  of  a  body  impart 
to  it  a  diamagnetic  susceptibility  proportional  to  NX',  and  to  a  first  approxi- 
mation independent  of  the  field.  In  Bi  the  susceptibility  calculated  is  of  the 
order  of  the  observed  value,  but  in  metals  of  greater  conductivity  the  calcu- 
lated value  is  much  higher,  unless  improbably  small  wave-lengths  are 
assumed.  The  author  thinks  the  observed  susceptibilities  of  feebly  magnetic 
bodies  are  usually  the  differences  between  a  large  Langevin  paramagnetism 
and  the  diamagnetism  due  to  free  electrons.  This  would  explain  the  dis- 
crepancy between  Honda's  and  Owen's  temperature  curves  and  the  Curie- 
Langevin  laws.  Thus  in  gases,  in  electrolytes,  and  in  strongly  paramagnetic 
bodies  these  laws  are  obeyed.  In  gases  and  electrol3rtes,  as  well  as  insulators 
like  P,  S,  SiOf,  there  is  no  metallic  conductivity,  i,e,  no  free  electrons.  The 
author's  theory  demands  for  the  susceptibility  of  all  metallic  conductors  a 
positive  term  proportional  to  the  square  of  the  field,  and  this  should  be  most 
perceptible  at  low  temperatures.  Thus,  in  copper  at  20^  abs.  the  suscepti- 
bility in  the  strongest  fields  should  differ  from  that  in  weak  fields  by 
25  per  cent  E.  E.  F. 

600.  Absolute  Susceptibility  of  Liquids.  W.  J.  de  Haas  and  P.  Drapier. 
(Deutsch.  Phys.  GeselL,  Verh.  15.  8.  p.  92,  Feb.  15, 1918.)— A  continuation  of 
research  [see  Abstract  No.  1890  (1912)].  The  value  found  for  water  at  22°  in 
a  nitrogen  atmosphere  was  —  0*726  x  10"*,  and  in  air  —  0*747  X  10"*.  A 
fuller  account  will  appear  in  the  Annalen.  G.  E.  A. 

691.  Magnetism  and  Molecular  Structure.  E.  Holm.  (Ark.  fdr  Mat 
Astron.  och  Fysik,  Stockholm,  8.  16.  pp.  1-59,  1912.)— After  referring  to  the 
various  hypotheses  as  to  molecular  structure  which  have  been  put  forward 
since  that  of  Poisson  to  explain  the  process  of  magnetisation,  the  more  recent 
development  of  the  electron  and  magneton  theory  of  Langevin  and  Weiss  is 
discussed  at  full  length.  The  extent  to  which  the  phenomenon  of  dia-,para-, 
or  ferro-magnetism  appears  in  a  body  depends  only  on  the  molecular  state  of 
that  body.  If  the  molecule  or  atom  which  carries  the  free  magnetons  is  of 
small  mass,  the  body  exhibits  diamagnetic  properties.  If  the  magnetic 
intensity  produced  by  these  free  magnetons  can  overcome  the  diamagnetism 
of  the  bound  magnetons,  then  paramagnetism  is  displayed.  If,  however, 
many  carriers  of  free  magnetons  combine,  so  as  to  greatly  increase  the  total 
mass  of  the  molecule  without  altering  the  saturation  intensity  per  unit  of 
mass,  the  body  exhibits  ferromagnetism.  If  polymerisation  can  be  effected 
between  the  molecules  with  free  magnetons,  the  susceptibility  of  the  body  is 
increased,  as  in  Heusler's  alloy.  Polymerisation  t>etween  the  molecules  of  a 
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body  is  influenced,  not  by  its  magnetic  condition,  but  by  its  temperature. 
Within  the  y  region,  iron  exhibits  progressive  polymerisation,  and  the  same 
phenomenon  is  shown  by  most  elements  within  a  considerable  range  of 
temperature  above  —  180°  C.  G.  E.  A. 

692.  Demagnetisation  and  Recovery  of  Permanent  Magnets,  S.  Sano. 
(Electrical  World,  61.  pp.  96-97,  Jan.  11, 1912.)— The  effect  upon  the  magne- 
tism of  a  horseshoe  magnet  of  rubbing  the  armature  on  the  surface  of  the 
magnet  from  the  poles  towards  the  curved  portion  was  measured  by  observing 
the  throw  on  a  ballistic  galvanometer  joined  to  a  coil  inserted  between  the 
poles  when  the  coil  was  suddenly  withdrawn.  The  strength  of  the  magnet 
was  lowered  considerably  by  rubbing  it  with  the  armature  when  the  magneti- 
sation was  high,  but  it  is  not  so  much  a£Fected  after  the  magnetisation  has 
been  lowered.  Af  terthe  first  stroke  the  magnetic  force  was  decreased  by  about 
25  %,  while  from  the  88rd  to  the  68rd  stroke  the  percentage  throw  of  the 
galvanometer  decreased  only  from  51*6  to  50'8.  In  a  second  experiment  the 
keeper  was  caused  to  slide  upon  the  side  of  the  magnet  first  in  one  direction 
and  then  in  the  opposite.  The  first  positive  stroke  decreased  the  throw  of 
the  galvanometer  from  68  to  50*5,  and  the  next  negative  stroke  increased  it  to 
51*5.  From  the  sixth  reading  on,  the  recovery  of  magnetisation  due  to 
negative  rubbing  was  almost  complete.  I-  !•  S. 

693.  Paramagnetism  at  Low  Temperatures,  H.  Kamerlingh  Onnes 
and  E.  Oosterhuis.  (Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  15. 
pp.  822-829,  Oct.  24, 1912.  Communication  No.  129b  from  the  Phys.  Lab., 
Leiden.) — ^An  account  is  given  of  the  continuation  of  experiments  discussed 
formerly  by  Onnes  and  Perrier.  The  attraction  excited  by  a  non-homogeneous 
field  upon  a  long  cylinder  of  the  experimental  substance  was  again  measured. 
This  latter  was  finely  powdered  and  contained  in  a  glass  tube.  The  effect  of 
the  glass  was  eliminated,  the  tube  being  taken  twice  as  long  as  the  part 
containing  the  powder.  Anhydrous  ferrous  sulphate  and  also  a  specimen  not 
quite  anhydrous  were  examined  at  room  temperature  and  at  the  temperatures 
of  liquid  ethylene,  liquid  nitrogen,  and  liquid  hydrogen.  The  deviations 
from  Curie's  law  are  discussed.  The  formula  x(T-|-A')  =  C',  used  by  Weiss 
and  Foex,  was  found  to  apply  in  general  for  temperatures  not  below  —  208^  C. 
Other  substances  were  examined,  and  it  was  found  that  gadolinium  sulphate 
follows  Curie's  law  over  the  whole  region  of  low  temperatures  down  to  the 
lowest  hydrogen  temperature,  14°,  and  is  thus  a  normal  paramagnetic 
substance.  Down  to  the  lowest  hydrogen  temperature  dysprosium  oxide 
obe3rs  the  law  x(T  +  A')  =  C,  with  A'  and  C  positive.  Over  this  region  of 
temperature  it  shows  thus  a  disturbance  of  the  first  kind,  due  to  a  Weiss 
molecular  field  of  opposite  sign.  Down  to  —  208°  C.  manganese  chloride  is 
normal.  At  hydrogen  temperatures  it  deviates,  showing  a  disturbance  of  the 
first  kind.  Crystallised  ferrous  sulphate  behaves  similarly.  Anhydrous 
ferrous  sulphate  and  the  sulphate  not  quite  anhydrous  show  a  disturbance  of 
the  first  kind  down  to  —  208^C.  At  hydrogen  temperatures  they  show  a 
disturbance  of  the  second  kind  (both  A"  and  C"  negative).  With  ferric 
sulphate  a  dependence  of  the  susceptibility  on  the  magnetic  field  was  found 
at  hydrogen  temperatures,  which  leads  to  the  presumption  that  at  these 
temperatures  there  exists  ferromagnetism  in  a  substance  which  at  ordinary 
temperatures  is  paramagnetic.  Further  results  arc  to  be  given  in  a  subsequent 
paper.  J.  J.  S. 
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694.  HalUeffeci  and  Change  in  Resistance  in  a  Magnetic  Field  at  Low  Tem- 
peratures, H.  Kamerlingh  Onnes  and  B.  Beckman.  (Konink.  Akad. 
Wetensch.  Amsterdam,  Proc.  15.  pp.  807-818,  Oct.  24, 1912.  Communication 
No.  129a  from  the  Phys.  Lab.,  Leiden.)— An  investigation  of  the  Hall-effect 
and  the  change  in  resistance  produced  by  a  magnetic  field  was  carried  out 
at  temperatures  down  to  the  boiling-point  of  hydrogen  and  at  lower  tem- 
peratures. Experiments  were  made  first  with  a  wire  of  electrolytic  Bi  to 
test  its  change  of  resistance ;  the  change  in  different  fields  was  similar  to 
that  found  with  liquid  air.  The  results  with  plates  of  compressed  electrol3rtic 
Bi  as  to  Hall-effect  and  increase  of  resistance  are  given  in  a  series  of  tables. 
With  one  disc  the  Hall-coefficient  (R)  approached  a  limiting  value  100,  the 
highest  yet  obtained  for  Bi.  The  value  increases  with  the  field  (H).  All  the 
coefficients  obtained  for  Bi  plates  are  negative.  The  value  of  R  for  other 
metals  was  also  investigated,  and  at  hydrogen  temperatures  was  as  follows  : — 


T. 

A»,i. 

Ag^. 

c«Vi. 

'^^'^i. 

290° 
20-8 
14-6 

7-24  X  10-* 
9-81  X  10-* 
9-82  X  10-* 

800  X  10-* 

1014  X  10-* 

9-91  X  10-* 

4-92  X  10-* 
6-62  X  10-* 
6-66  X  10-* 

6-76  X  10-* 
18-68  X  10-* 
18-86  X  10-* 

The  change  in  the  Hall-coefficient  for  Ag  and  Au  takes  place  chiefly  below 
— 190°  C,  and  becomes  practically  constant  again  in  the  region  of  liquid 
hydrogen  temperatures.  While  at  ordinary  temperatures  the  change  caused 
in  the  resistance  of  these  metals  by  the  magnetic  field  is  extremely  small,  at 
hydrogen  temperatures  it  becomes  quite  appreciable.  The  Hall-effect  was 
observed  in  a  Bi  crystal  with  the  axis  perpendicular  to  the  field.  At  hydrogen 
temperatures  R  is  positive  and  approximates  to  a  constant  value  ;  at  ordinary 
temperature  it  is  RH,  corresponding  to  negative  values  of  R,  which  approaches 
a  constant  value.     [See  next  Abstract.]  J*  }•  S. 


606.  Hall-effect  and  Change  in  Resistance  in  a  Magnetic  Field  at  Low  Tem- 
peratures, H.  Kamerlingh  Onnes  and  B.  Beckman.  (Konink.  Akad. 
Wetensch.  Amsterdam,  Proc.  15.  pp.  819-821,  Oct.  24, 1912.  Communication 
No.  129c  from  the  Phys.  Lab.,  Leiden.) — This  is  a  continuation  of  the  account 
of  experiments  on  Bi  at  and  below  the  boiling-point  of  hydrogen.  As 
suggested  by  J.  Becquerel  [Abstract  No.  1448  (1912)],  the  fact  that  the  Hall- 
effect  for  Bi  in  strong  fields  can  be  represented  by  a  linear  function  of  the 
field  strength  may  be  regarded  as  resulting  from  the  composition  of  the  effect 
from  two  separate  components.  One  of  these  is  proportional  to  the  field, 
and  was  found  by  the  authors  to  be  alwa3rs  negative  for  plates  of  compressed 
electrolytic  Bi.  The  second  approaches  a  limiting  value  and  was  found  to 
be  constant  at  hydrogen  temperatures  in  fields  greater  than  8  kilogauss. 
That  is,  the  law  of  linear  dependence  upon  the  field  is  obeyed  by  the  first 
component  of  Becquerel  in  fields  greater  than  8  kilogauss.  Referring  to  the 
equation  RH:=fl'H -|- 6',  on  going  down  to  liquid-hydrogen  temperatures 
the  constant  b\  the  max.  value  of  the  second  Eiecquerel  component,  which 
is  negative  at  ordinary  temperatures,  becomes  positive  in  the  case  of  plates 
Bi/^x  and  Bi/m*  At  hydrogen  temperatures  the  sign  of  the  Hall-effect  reverses 
and  becomes  positive,  increasing  linearly  with  the  field  for  fields  above 
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S  kilogatiss.  The  authors  find  for  crystals  with  axis  perpendicular  to  the 
field  a  result  analogous  to  that  got  by  Becquerel  with  the  axis  parallel  to  the 
field.     [See  next  Abstract.]  J.  J.  S. 

696.  Hall-effect  and  Change  in  Resistance  in  a  Magnetic  Field  at  Low  Tern- 
peratures.  B,  Beckman.  (Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  16. 
pp.  649-669,  Nov.  28,  1912.  Communication  No.  180a  from  the  Phys.  Lab., 
Leiden.) — A  continuation  of  previous  accounts  of  researches  [see  two  pre- 
ceding Abstracts] ,  the  results  being  extended  to  the  temperatures  obtainable 
with  liquid  ethylene  and  liquid  oxygen.  The  results  obtained  with  Bi  arc 
discussed  in  the  present  communication  and  are  given  in  a  series  of  tables 
and  curves.  The  change  in  the  resistance  of  Bi  was  observed  in  eight 
difiEerent  fields- and  at  five  different  temperatures  :  290°,  170°,  189-6°,  90°,  and 
72°  abs.  In  the  weaker  fields  the  isotherms  (showing  increase  of  resistance 
as  a  function  of  the  field  at  constant  temperature)  are  convex  towards  the 
axis  of  abscissae;  from  12  kilogauss  upwards  they  become  straight.  For 
H  >  12,000  the  relation  w'lw  =  aH  +  b  holds,  where  w'  =  resistance  in  the 
magnetic  field  and  w  =  resistance  without  field  and  a  and  6  are  constants. 
At  lower  temperatures  a=saoe-fl^  to  a  first  approximation.  The  behaviour 
as  regards  the  Hall-effect  varies  in  the  case  of  different  specimens  of  Bi. 
The  results  in  certain  experiments  indicate  the  presence  of  impurity  in  the 
bismuth.  At  T  =  289°  the  specific  resistance  of  specimen  Bi^x  is  about 
1*6  X  10* and  for  Bi^^u  28  x  10*  C.G.S.  The  magnetic  change  of  resistance 
is  much  smaller  for  Bipu  particularly  at  low  temperatures.  Just  as  in  the 
experiments  in  liquid  hydrogen,  for  H  >  8000,  RH  becomes  a  linear  function 
of  the  field  RH  =  a'H  -f  b\  Following  J.  Becquerel  the  Hall-effect  may  be 
regarded  as  resulting  from  two  components  :  one  proportional  to  the  field  and 
always  negative  for  the  plates  used  ;  the  other  constant  (or  saturated)  for 
these  plates  (Bi^i,  Bi^n)  from  H  =  8(X)0  upwards.  In  strong  fields  the  constant 
R  approaches  a  limiting  value.  In  weak  fields  RH  for  Bi^i  is  inversely  pro- 
portional to  the  temperature  at  T  =  289°,  90°,  74*6°  abs.    [See  next  Abstract.] 

J.J.S. 

697.  Hall-effect  and  Change  in  Resistance  in  a  Magnetic  Field  at  Low  Tem- 
peratures, B.  Beckman.  (Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  16. 
pp.  669-668,  Nov.  28,  1912.  Communication  No.  180b  from  the  Phys.  Lab., 
Leiden.) — This  paper  is  a  continuation  of  that  dealt  with  in  the  preceding 
Abstract,  and  discusses  the  Hall-effect  in  the  case  of  Au,  Ag,  Cu,  and  Pd  at 
temperatures  between  + 17°  C.  and  —  200°  C,  and  also  the  behaviour  of 
gold-silver  alloys.  From  the  observations  made  it  appears  that  the  Hall- 
coefficient  for  Au,  Ag,  and  Pd  is  almost  constant  from  ordinary  temperatures 
down  to  that  of  liquid  air.  A  distinct  increase  is  noticed  on  proceeding  to 
hydrogen  temperatures  which  amounts  to  26-86  %  for  Au,  Ag,  and  Ca, 
and  100  %  in  the  case  of  Pd.  For  an  alloy  of  Au-Ag  containing  2  % 
Ag  by  volume  the  Hall-coefficient  was  found  to  be  almost  constant.  On 
proceeding  to  low  temperatures  it  begins  to  show  a  slight  decrease. 

J.  J.  S. 

698.  Hall-effect  for  Alloys  at  the  Boiling-point  of  Hydrogen  and  at  Lowef 
Temperatures.  H.  Kamerlingh  Onnes  and  B.  Beckman.  (Konink. 
Akad.  Wetensch.  Amsterdam,  Proc.  16.  pp.  664-666,  Nov.  28, 1912.  Commu- 
nication No.  180c  from  the  Phys.  Lab.,  Leiden.) — Measurements  on  two 
Au-Ag  alloys  containing  greater  percentages  of  silver  than  in  the  case 
described  in  the  preceding  Abstract  are  described.    One  alloy  contained 
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10*6  atom,  per  cent,  of  silver.  The  thickness  of  the  plate  was  O'Md  mm.»  and 
the  Hall-eflFect  was  measured  at  temperatures  290°,  20-8^  and  14-6°  abs.  The 
ratio  of  the  resistance  without  field  at  the  temperatures  mentioned  to  the 
resistance  at  0^  C.  without  field  is  at  the  three  temperatures  1'08,  0*685,  and 
0*68.  The  Hall-coefiicient  R  changes  with  the  percentage  of  silver  in  the 
alloy.  Rt-io/Rt-w)  diminishes  for  greater  percentages  of  Ag.  For  pure 
gold  RT-9irt>  Rt-w).  but  for  alloys  with  more  than  2  %  Ag  by  volume 
Rt-w$<  Rt-«o*  The  curve  that  represents  the  relation  between  the  Hall- 
coefficient  Rt.9o«  and  the  percentage  of  silver  is  of  a  shape  analogous  to 
that  representing  the  conductibility  or  the  temperature  coefficient  of  the 
resistance  as  a  function  of  percentages  of  Ag.  The  curve  ior  Rt^»»  at  first 
descends  very  rapidly  for  small  admixtures  of  Ag  ;  at  higher  concentrations 
it  becomes  flatter.  The  Hall-coefficient  Rt-9o«  is  approximately  a  linear 
function  of  the  quantity  Wr-aoV^T-aTs  ^<^^  alloys  with  less  than  about  8  % 
by  volume  of  Ag.  The  Hall-coefficient  Rt-mo  diminishes  also  though  much 
more  slowly  than  Rt-u-s  when  the  percentage  of  Ag  increases.  }.  }.  S. 

699.  Susceptibility  of  Irony  Steel,  Nickel,  and  Cobalt  at  High  Temperatures, 
K.  Honda  and  H.  Takagi.  (Mathematico-Physical  Soc,  Tokyo,  Proc. 
6.  22.  pp.  814-825,  Dec,  1912.)— In  view  of  the  importance,  for  the  magneton 
theory,  of  the  susceptibility  of  ferromagnetic  substances  at  high  temperatures, 
the  testing  of  these  was  repeated  to  find  whether  the  inverse  proportionality 
of  susceptibility  to  absolute  temperature  was  exact.  The  Curie  method  was 
employed  as  on  a  former  occasion,  tests  being  carried  out  up  to  1800°  C.  For 
nickel,  the  Curie  law  holds  throughout  a  wide  range  of  temperature,  but 
deviations  from  the  law  were  observed  below  600°  C.  No  discontinuity  in 
the  1/x  —  t  curve  was  noted  at  900°.  The  law  does  not  hold  so  well  in  cobalt 
as  in  nickel.  Below  1240°  the  1/x  —  /  curve  is  convex  to  the  temperature  axis, 
but  straight  at  higher  temperatures.  The  law  is  only  approximate  for  j3  iron 
and  for  steel  with  14  per  cent,  of  carbon  when  in  the  j3  state  ;  it  does  not  hold 
at  all  for  y  iron  or  for  steel  in  the  y  region.  With  steel  in  the  j3  region, 
increase  of  carbon  causes  increase  of  deviation  from  the  Curie  law.  [See  also 
Abstracts  Nos.  681  (1911),  1111  (1912),  616  (1918).]  G.  E.  A. 

700.  Polar  Armatures.  H.  du  Bois.  (Konink.  Akad.  Wetensch.  Amstcr- 
dam,  Proc.  16.  pp.  880-886,  Oct.  24, 1912.  Communication  from  the  Bosscha 
Laboratory.) — The  field  due  to  ferromagnetic  pole-pieces  is  only  known  for 
particular  points  in  a  few  special  cases  :  the  author  has  therefore  developed 
a  more  general  and  complete  theory  for  arbitrary  points  in  the  field,  regard 
being  paid  also  to  protruding  frontal  surfaces.  Equations  for  prismatic 
pole-pieces  as  well  as  truncated  cones  have  been  calculated  and  the  formulae 
for  round  and  prismatic  armatures  in  special  cases  are  discussed.  }•  J*  S. 

701.  Sun-spots  and  Terrestrial  Magnetic  Phenomena,  A.  L.  Cortie.  (Roy. 
Astronom.  Soc.,  M.N.  78.  pp.  62-60,  Nov.,  1912.)— From  an  examination  of  the 
data  for  the  period  1898-1911  it  is  shown  that  the  cause  of  the  inequality  in 
frequency  of  magnetic  disturbances  is  the  inclination  of  the  sun's  axis  to  the 
plane  of  the  equator,  and  the  position  of  the  earth  relative  to  the  sun-spot 
zones.  It  is  also  found  that  the  magnetic  storms  in  the  period  under  dis. 
cussion  were  more  prolific  in  those  years  in  which  the  mean  daily  area  of 
spots  was  greater  in  the  southern  than  in  the  northern  hemisphere  of  the  sun. 

C.P.B. 
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702.  Measurements  of  Terrestrial  Magnetism,  Atmospheric  Electricity ,  ami 
Light  Intensity  during  the  Solar  Eclipse  of  April  17, 1912.  W.  Kolhdrster. 
(Deutsch.  Phys.  GeseU.,  Verb.  14.  16.  pp.  812-826,  Aug.  80,  1912.)— The 
observations  were  made  at  the  Physical  Institute  of  Halle  in  Saxony.  The 
magnetic  records  for  the  17th  when  compared  with  those  for  the  16th  and 
the  18th  show  that  the  declination  was  slightly  lower  than  usual  during  the 
eclipse,  while  before  and  after  the  eclipse  it  was  normaL  The  horizontal 
force  was  slightly  higher  during  th6  time  of  eclipse  than  on  the  16th  and  18th. 
The  observed  values  of  electrical  dissipation  were  lower  during  the  eclipse 
than  before  and  after  it,  and  also  lower  than  on  the  16th  and  18th,  but  the 
difference  is  not  sufficiently  great  to  allow  any  direct  influence  to  be  traced. 
Measurements  of  the  sun's  brightness  were  made  electrically.  The  graph 
showing  the  results  exhibits  a  gradual  fall  from  the  commencement  of  the 
eclipse  to  the  time  of  max.  phase  when  only  d'65  per  cent,  of  the  original 
brightness  was  recorded.  R  C 

703.  Theory  of  Magnetism.  H.  A.  Lorentz.  (Archives  Musee  Teyler,  1. 
Ser.  8.  pp.  75-86, 1912.) — ^A  short  review  of  the  present  state  of  the  electronic 
theory  of  magnetism  in  which  the  chief  conclusions  arrived  at,  from  the 
consideration  of  the  work  of  Curie,  Langevin,  Weiss,  and  others,  are  set  forth. 

G.  E.  A. 

704.  Molecular  Magnetism,  P.  "Weiss.  (Archives  des  Science,  84. 
pp.  197-216,  Sept.,  1912.) — A  popular  account  of  the  magneton  theory.  [See 
Abstract  No.  222  (1912).] 

706.  Mutual  Action  of  Two  Magnets  placed  in  any  Position.  A.  Schmidt. 
Terrestrial  Magnetism,  17.  pp.  181-282,  Dec,  1912.) 
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706.  Chemical  Reactions  of  fi-Gold  and  Crystalline  Gold.  M.  Hanriot  and 
F.  Raoult.  (Comptes  Rendus,  166.  pp.  1086-1088,  Nov.  25, 1912.)— Brown 
gold  [Abstracts  Nos.  661  and  068  (1911)]  is  much  more  soluble  than  ordinary 
yellow  gold  in  nitric  and  hydrochloric  acids,  the  solubility  in  the  latter  being 
much  greater  in  an  atmosphere  of  oxygen  than  in  COt.  Brown  gold  is 
slightly  soluble  in  AuCli,  and  very  much  more  soluble  in  hot  AuCIs  contain- 
ing 26  per  cent,  of  HCl  gas.  Such  a  solution,  on  cooling,  deposits  crjrstals  of 
gold,  which  from  their  magnetic  susceptibility  evidently  consist  entirely  of 
j9-gold.  Hence  solution  in  hot  AuCls  containing  HCl  gas  is  a  means 
of  separating  the  a  and  /3  varieties  of  brown  gold.  W.  H.  Si. 

707.  Active  Nitrogen,  F.  Comte.  (Phys.  Zeitschr.  14.  pp.  74-76,  Jan.  16, 
1918.) — Quotes  some  experiments  which  go  to  show  that  ''  chemically  active 
nitrogen  "  [Abstracts  Nos.  98  (1906),  1897  (1912)]  requires  for  its  manifestation 
the  presence  of  a  trace  of  oxygen.  On  passing  commercial  compressed 
nitrogen  successively  through  water,  soda-lime,  calcium  chloride,  hot  copper 
dust,  and  phosphorus  pentoxide  the  cloudy  luminiscence  described  by  Strutt 
appeared  at  first  under  the  influence  of  an  electric  discharge,  but  gradually 
decreased,  ceasing  after  the  nitrogen  had  been  passed  for  8  to  4  hours. 
On  mixing  a  little  air  with  the  nitrogen  the  luminosity  returned.  The  amount 
of  oxygen  required  was  too  small  to  be  determined.  E.  E.  F. 

708.  Radio-active  Elements  and  the  Periodic  System,  A.  van  den  Broek. 
(Phys.  Zeitschr.  14.  pp.  82-41,  Jan.  1, 1918.) — Since  it  is  found  that  no  radio- 
active element  emits  more  than  one  a-particle,  and  that  several  of  them  (U, 
RaC,  and  ThB)  can  give  rise  to  two  subsequent  series,  the  number  of  pro- 
ducts to  be  arranged  in  the  periodic  system  is  14  for  the  Ra  and  Th  families, 
and  6  for  the  Ac  family.  No  products  are  considered  to  be  separate  elements 
unless  they  have  different  atom  weights,  the  expulsion  of  /3-par tides  not  con- 
stituting a  transmutation.  Out  of  the  14,  the  6  descendants  of  Ra  and  Th 
emanations  may  be  placed  in  groups  6,  7,  and  8.  For  the  two  emanations, 
for  radiothorium,  and  ionium,  however,  we  must  assume  that  they  form  a  com- 
plex group,  like  group  8  generally.  Then  the  mean  successive  difference  in 
atomic  weight  becomes  2  for  the  whole  system,  and  the  intra-atomic  charge 
is  half  the  atomic  weight.  With  every  step  the  valency  increases  by  one 
unit,,  and  when  the  valency  reaches  8  the  valency  bonds  are  probably 
arranged  in  a  tetrahedral  or  cubical  manner,  with  successive  concentric  shells 
for  the  higher  series.  E.  E.  F. 

709.  Valency  of  the  Radio-active  Elements,  G.  v.  Hevesy.  (Phys. 
Zeitschr.  14.  pp.  49-62,  Jan.  16,  1918.) — ^The  valency  was  determined  by 
observing  the  velocity  of  diffusion  of  kathions  in  a  large  excess  of  their  anions, 
the  constant  of  diffusion  being  l*26/n  cm.'/day,  when  n  is  the  valency.  The 
method  was  that  of  Graham  and  Stephan,  and  the  apparatus  resembled 
Scheffer's.  RaCls,  diffusing  into  0*01-nHCl,  gave  a  valency  of  2.  Uranium  I. 
and    Ur   II.    are    sexavalent,    UrX,    ionium,    thorium,    radiothorium,    and 
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radioactiiiium  are  quadrivalent;  the  emanations  have  no  valency,  and 
the  remaining  elements  are  univalent  or  bivalent.  The  method  was  con- 
trolled by  a  determination  of  the  mobility  of  the  same  ions,  and  Nernst's 
formula  for  the  diffusion  coefficient  Dw  =  O'04485/ii .  ulv{u  +  v)  was  con- 
firmed for  all  valencies.  The  connection  between  the  mobility  of  the  ion  and 
its  position  in  the  periodic  system  indicates  that  ThB,  RaB,  and  AcB  give 
univalent  ions  in  solutions,  but  are  not  alkali  metals,  and  should  be  placed 
between  Pb  and  Tl.  It  appears  that  an  expulsion  of  an  a-particle  changes 
the  valency  by  two  units,  and  makes  the  ion  more  electro-positive.  The  con- 
trary change  is  produced  by  the  expulsion  of  /3-particles.  The  expulsion  of 
a-particles  is  similar  in  its  effects  to  the  reduction  in  the  valency  of  a  multi- 
valent metallic  kathion.  This  also  enhances  the  electro-positive  character  of 
the  element.  E.  E.  F. 

710.  Sodium  as  a  Member  of  a  Radio-active  Series,  F.  C.  Bro"wii.  (Le 
Radium,  9.  pp.  852-855,  Oct.,  1912.  Science,  87.  pp.  72-75,  Jan.  10, 1918.)— 
Sodium  is  generally  considered  as  non-radio-active,  since  no  observers  have 
been  able  to  detect  any  ionising  radiation  from  it.  In  the  present  paper, 
however,  the  author  advances  the  view  that  there  is  evidence  of  its  radio- 
active nature  from  geological  considerations.  Assuming  that  the  salinity  of 
the  ocean  is  due  to  the  salt  taken  to  it  by  the  water  of  rivers,  Joly  has  calculated 
the  age  of  the  earth  to  be  about  7  x  1(F  years.  From  the  He-,  Pb-,  and  Ur-con- 
tent  of  rocks,  however,  a  minimum  estimate  of  about  6  times  this  period  is 
obtained.  Accepting  the  latter  estimate,  it  follows  either  that  there  is  too 
little  NaCl  in  the  ocean,  or  too  much  in  water  of  rivers  at  the  present  time. 
The  author  advances  the  supposition  that  the  NaCl-content  of  rivers  is  high 
because  sodium  is  being  produced  by  disintegration  of  some  substance  pre- 
sent on  the  land  only.  Evidence  in  support  of  this  idea  is  also  presumed  from 
the  fact  that  river  waters  contain  a  large  excess  of  sodium  relative  to  chlorine, 
while  in  the  ocean  the  reverse  holds.  E.  M. 

711.  Heating  Effect  of  Radium.  V.  F.  Hess.  (Akad.  Wiss.  Wien,  Ber. 
121.  2a.  pp.  1419-1427,  July,  1912.  Communication  from  the  Inst.  f.  Radium- 
forschung.) — The  author  has  made  measurements,  using. the  radium  purified 
by  Honigschmid  and  the  apparatus  of  Meyer  and  Hess  [Abstract  No.  546 
(1912)].  The  radium  salt,  570'10  mgm.  RaCl>,  was  crystallised  from  an  acid 
solution,  dried,  and  introduced  into  the  calorimeter,  and  the  rise  of  the 
heating  effect  observed  over  a  period  of  several  days.  The  observations  were 
found  to  agree  well  with  the  theoretical  formula  Q/=  Qr,  +  Qe  (1— ^""^O* 
where  Q/,  Qr.»  and  Qb  are  the  heat  evolution  of  the  whole,  the  radium  itself 
and  the  emanation  respectively  and  X  is  the  transformation  constant  of 
RaEm.  The  values  deduced  for  Qr.  and  Qb  are  25*2  and  107*1  gnu  cals.  per 
hour  respectively,  giving  a  total  of  182*8.  Qb  includes  the  products  as  far  as 
RaC  in  their  equilibrium  amounts.  In  the  experiments  all  the  a-  and  j3-rays 
were  absorbed  and  18  %  of  the  y-rays.  Assuming  that  all  the  heating  effect 
of  the  radium  without  its  products,  is  due  to  the  kinetic  energies  of  the 
a-particles  and  the  recoil  atoms  the  velocity  of  the  former  is  deduced  to  be 
1*595  X  W  cm./sec.  E.  M. 

712.  Laws  of  Surface  Adsorption  and  the  Potential  of  Molecular  Attraction. 
J.  R  Katz.  (Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  15.  pp.  445-454, 
Nov.  28,  I912.)--Experiments  are  described  on  the  adsorption  of  water  by 
finely-divided  synthetic  quartz  and  synthetic  anorthit^r    The  substance  was 
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first  left  for  some  days  in  air  which  was  in  contact  with  1  per  cent,  sulphuric 
acid  solution,  and  was  then  allowed  to  reach  a  constant  weight  over  aqueous 
sulphuric  acid  solutions  of  known  vapour  pressures ;  the  adsorbed  water  was 
determined  by  igniting  the  substance.  Curves  connecting  the  adsorbed 
water  as  abscissae  with  the  relative  vapour  pressure,  pipo  (where  p^  refers  to 
pure  water),  are  at  first  nearly  horizontal,  then  nearly  vertical,  and  finally 
nearly  horizontal  again.  This  characteristic  form  is  regarded  as  related  to  the 
variation  of  the  vapour  pressure  with  the  thickness  of  the  JSlm  of  water  on 
the  surface  of  the  substance.  The  vapour  pressure  p  and  the  potential  of  the 
molecular  forces  k  are  related  according  to  the  expression,  k  =  RTlnplfo, 
and  application  of  this  to  the  data  obtained  shows  that  the  potential  of  mole- 
cular attraction  diminishes  rapidly  as  the  thickness  of  the  water-film  increases, 
and  that  there  exists  a  sphere  of  attraction  which  is  moderately  well  defined, 
and  which  has  the  radius  1'8  x  10"*  gm.  and  6*2  x  10-*  cm.  for  water  on  the 
surface  of  quartz  and  anorthite  respectively.  There  is  here  no  apparent 
relation  to  the  density  of  the  solid,  but  it  seems  that  substances  with  many 
atoms  in  the  molecule  have  a  larger  radius.  T.  H.  P. 

713.  Action  of  Ultra-violet  Light  on  Water,  W.  Obolensky.  (Ann. 
d.  Physik,  89.  5.  pp.  961-976,  Dec.  6,  1912.)— Extreme  ultra-violet  rays  act 
upon  pure  water  so  as  to  produce  a  photoelectric  effect  comparable  with  the 
effect  upon  copper  oxide  and  other  materials.  The  source  of  light  used  was 
the  spark  between  Al  electrodes,  which  emits  effective  rays  of  wave-lengths 
of  approximately  185  and  180  /i/i.  The  latter  group  is  cut  off  by  a  quartz 
plate  26  fift  thick.  The  186  group  was  then  weakened  by  extending  the 
gap  between  the  spark  and  the  water  surface  from  8  mm.  to  10  mm.  All 
light  below  204  fifi  was  cut  off  by  a  calcspar  plate  8  mm.  thick,  and  finally 
glass  was  interposed,  which  transmits  only  a  small  fraction  of  ultra-violet 
light.  The  shortest  wave-length  was  found  to  be  the  most  effective,  the 
effect  observed  being  Taath  of  that  in  cupric  oxide.  The  effect  in  water 
disappears  at  202  ^/i.  Slight  impurities  make  no  difference,  but  the  addition 
of  considerable  quantities  of  chlorides  reduces  the  photoelectric  discharge, 
whereas  sulphates,  carbonates,  and  nitrates  increase  it.  Ice  shows  an  effect 
of  the  same  order  as  cupric  oxide,  and  so  does  hoarfrost.  No  effect  of 
meteorological  importance  can  be  attributed  to  the  action  on  water.  But 
cirrus  clouds,  if  composed  of  ice  crystals,  may  well  be  electrically  charged, 
as  was  assumed  by  Brillouin.  E.  E.  F. 

714.  Action  of  Ultra-violet  Light  on  o-,  m-,  and  p-Nitrobetizaldehyde  and  on 
Bertzaldehyde,  A.  Kalian.  (Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  182^ 
1861,  July,  1912.)— The  bodies  are  dissolved  in  benzene  or  in  alcohol,  and 
radiated  upon  by  a  quartz  mercury  lamp  for  10  or  16  mins.  in  vessels  of 
quartz  or  of  glass ;  the  effects  are  stronger  in  the  quartz  vessels,  and  the  glass 
turns  brown.  The  aldehydes  are  oxidised  to  benzoic  acid,  similarly  as  by 
penetrating  radium  rays  [see  Abstract  No.  698  (1912)]  but  much  more 
rapidly,  especially  in  benzene  solutions.  The  velocity  of  the  reaction 
increases  with  the  concentration,  but  at  a  smaller  than  the  propo^onate 
rate ;  when  the  distance  between  lamp  and  solution  is  increased,  the  rate 
decreases  less  rapidly  than  it  should  according  to  the  law  of  inverse  squares. 
There  is  a  considerable  absorption  of  the  raj^  by  the  solutions.  The 
temperature  coefficients  are  very  small,  as  with  all  photochemical  reactions. 
The  oxidation  seems  to  be  due  to  the  oxygen  of  the  air  or  the  ozone  formed. 
Some  of  the  solid  substances  are  hardly  affected.  H.  B. 
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715.  Action  of  the  Penetrating  (p  and  y)  Radium  Rays.  III.  Action  on 
Inorganic  Compounds.  A.  Kailan.  (Akad.  Wiss.  Wien,  Ber.  121.  2a. 
pp.  1858-1884,  July,  1912.)— The  arrangements  were  as  in  previous  experi- 
ments, the  radium-barium  chloride  used  containing  in  different  tests  up  to 
80'6  mgm.  of  metallic  Ra.  Ferric  sulphate  is  reduced,  especially  in  the  presence 
of  sucrose,  the  rate  being  more  than  twice  as  rapid  as  the  formation  of  HfOs 
(during  the  same  period)  from  neutral  water.  This  hydrogen  peroxide  is 
formed  by  the  radiation  from  acid,  neutral  and  alkaline  water,  the  velocity 
of  the  reaction  decreasing  in  the  order  stated.  Potassium  bromide  is  decom- 
posed under  liberation  of  bromine  when  dissolved  in  sulphuric  acid ;  the 
rate  hardly  increases  when  the  concentration  of  the  salt  or  acid  is  increased, 
but  is  only  a  fraction  (^  to  tJ?j)  of  the  rate  of  decomposition  of  potassium 
iodide,  if  the  action  of  any  HsO>  possibly  formed  be  neglected ;  potassium 
chloride  is  not  decomposed.  H.  B. 

716.  Action  of  Vie  Penetrating  (jB  and  y)  Radium  Rays.  IV.  Action  on 
Organic  Compounds  and  Reactions,  A.  Kailan.  (Akad.  Wiss.  Wien, 
Ber.  121.  2a.  pp.  1885-1401,  July,  1912.)— -The  velocity  of  the  esterification 
of  benzoic  acid  (if  dissolved  in  absolute  or  aqueous  alcohol)  is  catalytically 
accelerated  by  the  presence  of  hydrochloric  acid,  but  not  affected  by  the 
radiation,  from  which  it  would  follow  that  the  radiation  does  not  influence 
the  dissociation  of  alcoholic  hydrochloric  acid  either.  The  formation  of  a 
benzoic  acid  derivative  from  orthonitrobenzaldehyde  is  accelerated  by  the 
radiation  (in  alcoholic  and  in  benzene  solutions),  but  90  mgm.  of  radium 
chloride  have  only  i^ Jiyiy  or  jjshjsrs  the  effect  of  a  quartz  mercury  lamp  at 
8  cm.  distance,  and  the  velocity  of  the  reaction  hardly  increases  with 
increasing  concentration  of  the  aldehyde.  Quiiione,  which  is  easily  decom- 
posed by  blue  and  violet  rays,  is  not  affected  by  the  rays  in  ethereal  or  in 
alcoholic  solution,  nor  did  the  rays  accelerate  the  light  effect.  Oxalic  acid 
is  not  changed  at  26°  by  the  rays  after  1000  hours  by  200  mgm.  of  salt.  The 
rate  of  the  inversion  of  unsterilised  solutions  of  sucrose  is  accelerated  by  the 
rays,  but  strangely  enough  the  growth  of  mould  seems  to  be  favoured  by 
the  rays.  H.  B. 

717.  Sunlight.  P.  C.  Freer  and  H.  D.  Gibbs.  (Journ.  Phya.  Chem. 
16.  pp.  709-788,  Dec,  1912.  Paper  read  before  the  8th  Internat.  Congress 
of  Applied  Chemistry,  N.Y.,  Sept.,  1912.) — ^The  supposed  superiority  in  the 
influence  of  sunlight  on  chemical  and  ph3rsiological  processes  in  the  tropics 
over  that  shown  in  the  temperate  zone  has  been  investigated  by  stud3ring 
the  photochemical  action  of  tropical  sunlight.  No  definite  conclusion  is 
possible  from  the  examination  of  the  effect  of  sunlight  on  the  colouration  of 
various  benzene  derivatives.  The  decomposition  of  oxalic  add  in  presence 
of  uranyl  acetate,  which  has  a  very  low  temperature-coefficient,  was  taken 
as  a  measure  of  the  intensity  of  violet  and  ultra-violet  radiation.  Comparison 
of  the  average  amounts  of  oxalic  acid  decomposed  per  hour  throughout  the 
year  at  various  places  shows  lower  figures  for  the  higher  latitudes ;  this  is 
attributed  to  the  lower  proportion  of  clear  days  in  these  latitudes,  since  with 
a  clear  sky  the  activity  is  almost  the  same  everywhere.  The  influence  of 
tropical  sunlight  on  animals  and  human  beings  was  also  investigated. 

T.  H.  P. 

718.  Diffusion  of  Uranium.  Q.  v.  Hevesy  and  L.  v.  Putnoky.  (Phys. 
Zeitschr.  14.  pp.  68-65»  Jan.  16,  1918.)— An  attempt  was  made  to  separate 
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Ur  I.  from  Ur  II.  by  diffusion,  but  without  success.  If  there  are  two  such 
substances,  as  is  made  probable  by  the  work  of  Boltwood  [Abstract  No.  1100 
(1908)],  Marsden  and  Barratt  [Abstract  No.  1848  (1911),  and  Geiger  and 
Nuttall,  they  must  be  chemically  very  similar.  The  most  probable  disin- 
tegration scheme  is  Ur  I.  — >  UrX  — >  Ur  II.  — >  lo  — >  Ra. 

E.  E.  F. 

719.  Volume-changes  of  Amalgams.  J.  Wfirschmidt.  I.  (Deutsch. 
Phys.  Gesell.,  Verb.  14.  28.  pp.  1065-1087,  Dec.  16,  1912.)— The  author  has 
investigated  the  change  of  volume  with  temperature  of  a  series  of  amalgams, 
by  a  dilatometric  method,  a  special  dilatometer,  suitable  for  the  purpose 
being  described.  He  finds  that  the  amalgams  of  tin,  lead,  and  cadmium, 
which  according  to  Puschin  are  to  be  regarded  as  solid  solutions,  exhibit 
at  the  melting-point  a  very  clearly  marked  maximum  of  the  expansion  co- 
efficient, whereas  the  zinc  amalgams,  which  are  to  be  regarded  as  "mechanical 
mixtures,"  exhibit  this  maximum  at  a  temperature  considerably  below  the 
melting-point.  In  the  case  of  sodium  amalgams,  a  peculiar  behaviour  is 
found,  namely,  changes  of  volume  occur  with  time,  even  at  constant  tem- 
perature, and  moreover,  the  melting-point  and  freezing-point  do  not  coincide. 

A.F. 

720.  Alloys  of  Cobalt  with  Chromium,  etc.  E.  Haynes.  (Amer.  Inst,  of 
Mining  Engin.,  Bull.  No.  74.  pp.  249-258 ;  Discussion,  pp.  258-255,  Feb., 
1918.  Metallurgical  and  Chem.  Engin.  10.  pp.  804-806,  Dec,  1912. 
Abstract.  Mech.  Eng.  80.  pp.  819-820,  Dec.  27, 1912.)— Using  an  alloy  of 
cobalt  with  15  %  chromium  as  basis  it  has  been  found  that  tungsten  increases 
the  hardness  until  at  10-25  %  the  ternary  alloy  can  be  used  for  cutting  tools. 
At  40  %  tungsten  the  alloy  will  cut  glass  and  scratch  quartz.  Molybdenum 
acts  in  the  same  way.  The  presence  of  carbon,  silicon,  and  boron  still 
further  hardens  the  alloys,  but  also  renders  them  brittle.  All  the  alloys  resist 
atmospheric  influences  remarkably  well.  F.  C.  A.  H.  L. 

721.  The  System  Tin,  A.  Smits  and  H.  L.  de  Leeuw.  (Konink. 
Akad.  Wetensch.  Amsterdam,  Proc.  15.  pp.  676-681,  Dec.  80,  1912.)— The 
fact  that  tin  exists  in  two  crystalline  forms,  viz.  the  tetragonal  having  a 
sp.  gr.  of  7*25  and  the  rhombic  with  a  sp.  gr.  of  6*55,  in  conjunction  with  the 
appearance  of  brittleness  at  200°  C.  indicates  the  existence  of  a  transition-point 
at  about  this  temperatures.  Dilatometric  experiments  using  a  non-volatile 
oil  as  liquid  show  that  a  slow  transformation  takes  place  at  200'8°  C.  Above 
this  temperature  expansion  occurs,  and  below  it  contraction,  while  at  200*8°  C 
no  change  in  volume  takes  place  even  after  4  days.  The  presence  of  mercury 
rapidly  lowers  the  temperature  of  transition  which  accounts  for  Degens*  low 
value  for  this  point.  Using  mercury  as  the  liquid  in  a  dilatometer  he 
observed  the  transition  at  161°  C.    [See  Abstract  No.  1782  (1908).] 

F.  C.  A.  H.  L. 

722.  Correspondence  on  Exothermic  Steel,  (Metallurgical  and  Chem.  Engin. 
10.  pp.  712-718,  Nov.,  and  pp.  775-776,  Dec,  1912.)— J.  W.  Richards  casts 
considerable  doubt  on  the  process  for  making  exothermic  steel  described  in 
Abstract  No.  186  (1918)  and  points  out  that  the  true  formula  for  felspar  is 
KAlSisOs  and  not  KAlySisOs  as  stated  by  Amsler.  F.  Gelsthorp  takes 
exception  to  the  introduction  of  hydroxide  into  an  equation  representing 
a  reaction  taking  place  at  a  temperature  above  that  at  which  all  hydroxides 
are  decomposed.    J.  Hftrd^n  describes  an  experiment  in  which  100  lbs. 
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tungsten  ore,  182  lbs.  felspar,  60  lbs.  bauxite,  10  lbs.  lime,  4  lbs.  carbon,  and 
6  lbs.  iron  were  melted  down  in  an  electric  furnace.  A  cake  of  fused  semi- 
metallic  material  weighing  59  lbs.  and  containing  20*5  lbs.  tungsten  resulted. 
Thus  48*2  per  cent,  of  tungsten  was  lost  in  the  slag.  W.  O.  Amsler  defends 
the  process  and  says  it  is  in  commercial  operation,  steel  made  by  it  being 
supplied  to  the  U.S.  Government.  The  reaction  is  not  so  vigorous  as  the 
thermit  reaction  and  must  be  supported  by  external  heat.  Harden  used 
far  too  much  bauxite  and  felspar.  F.  C.  A.  H.  L. 

723.  Structure  of  Cast  Iron  and  Effects  of  Superheated  Steam,  W.  Camp- 
t>ell  and  J.  Glassford.  (Rev.  de  Metallurgie,  9.  pp.  1146-1158,  Dec,  1912.) 
— It  has  been  observed  repeatedly  that  some  cast  irons,  when  subjected  to 
the  action  of  superheated  steam,  undergo  a  sort  of  corrosion  which  causes 
them  to  grow  and  become  fragile,  while  others  can  be  used  for  many  years 
without  showing  any  signs  of  corrosion.  The  authors  have  attempted  to 
determine  the  nature  of  this  corrosion,  why  it  affects  certain  irons  and  not 
others,  and  how  it  can  be  reduced  to  a  minimum.  Microscopic  examination 
of  cast  iron  which  had  failed  under  the  action  of  steam  at  427^  to  482°  C.  after 
about  2  years  indicated  that  silico-ferrite  is  the  most  rapidly  attacked  con- 
stituent while  cementite  is  the  most  stable.  The  mechanism  of  the  action 
appears  to  be  that  the  graphite  plates  first  become  surrounded  by  a  thin  film 
of  oxide  which  is  gradually  added  to  until  a  complete  network  of  oxides- 
graphite  is  formed,  when  the  material  becomes  extremely  fragile.  Numerous 
varieties  of  steel,  also  grey,  white,  and  malleable  cast-iron  have  been  subjected 
to  the  action  of  superheated  steam  at  425^  C.  for  periods  of  80  and  90  days. 
The  results  of  subsequent  determinations  of  changes  in  size  and  weight,  and 
microscopic  observations  show  that  white  cast-iron,  steel,  and  malleable 
cast-iron  become  covered  with  a  skin  of  oxide  which  fills  all  the  cracks,  etc. 
Grey  cast-iron  containing  about  0*95  %  Si  shows  a  similar  superficial  oxidation, 
but  in  addition  there  is  a  slow  penetration  of  oxide  following  the  larger  plates 
of  graphite.  This  penetration  increases  with  the  content  of  Si  and  a  new 
white  constituent  is  precipitated  round  the  oxidised  areas.  At  5*5  %  Si  the 
structure  is  completely  altered.  The  corrosion  appears  to  diminish  with 
the  fineness  of  the  graphite  plates.  Repeated  heatings  and  coolings  (72) 
to  and  from  425^  C.  in  the  air  only  resulted  in  superficial  oxidation. 

F.  C.  A.  H.  L. 

724.  Modifications  of  Iron  below  700°  C.  F.  Robin.  (Rev.  de  Metal- 
lurgie,  9.  pp.  1088-1085,  Dec,  1912.)— The  author  gives  a  list  of  the  points 
of  singularity  revealed  in  iron  up  to  700°  C.  A  review  of  the  evidence  based 
on  mechanical,  magnetic,  thermoelectric,  and  sonority  tests  made  by 
numerous  workers,  points  to  the  existence  of  two  allotropic  changes  in  iron, 
one  between  100  and  250°  C,  and  the  other  between  400  and  500°  C. 

F.  C.  A.  H.  L. 

725.  Slag  Enclosures.  W.  Rosenhain.  (Rev.  de  Metallurgie,  9. 
pp.  998-1014,  Dec.,  1912.) — Under  the  term  "slag  enclosures"  the  author 
includes  all  fluid  or  semi-fluid  substances  which  would  be  expelled  from 
the  steel  during  solidification  and  cooling  under  favourable  conditions. 
Objection  is  taken  to  Hibbard's  suggestion  of  "sonim"  for  the  "  solid  non- 
metallic  impurities  in  steel  because  of  the  introduction  of  a  new  term  into 
the  literature  of  a  subject  already  overburdened  with  names,  and  because  of 
the  difficulty  in  deciding  which  are  metallic  and  which   non-metallic  im- 
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purities.  The  researches  of  Matweieff  and  Levy  are  discussed,  and  it  is 
suggested  that  the  iron  and  manganese  sulphides  series  and  the  iron  and 
manganese  silicates  should  be  further  studied,  particularly  as  regards  their 
solubility  in  iron.  The  mode  of  formation  of  the  slag  enclosures  is  not 
sufficiently  well  understood  to  permit  of  the  formulation  of  definite  rules 
for  their  elimination.  They  probably  exist  in  minute  globules  in  the  molten 
steel,  and  steps  should  be  taken  to  cause  these  globules  to  coalesce  into 
larger  ones  which  should  then* be  given  time  to  rise  to  the  surface.  With 
regard  to  the  mechanical  effect  of  the  enclosures  Ziegler  has  expressed 
the  opinion  that  they  form  nuclei  for  the  crystallisation  of  a-iron  from 
austenite  [sec  Abstract  No.  766  (1912)],  and  while  it  is  generally  accepted 
that  the  presence  of  slag  is  a  determining  factor  in  the  brittleness  of  steel, 
further  research  on  this  point  is  advisable.  F.  C.  A.  H.  L. 

726.  Biography  of  Pro-cutectoid  Cementite,  H.  M.  Ho^T^e  and  A.  G.  Levy. 
(Rev.  de  Metallurgie,  9.  pp.  1075-1082,  Dec,  1912.)— The  zone  between  the 
austenite  region  and  the  Art  line  in  the  iron-carbon  equilibrium  diagram  is 
called  the  "  zone  of  transformation,"  and  the  cementite  and  f errite  generated 
in  this  zone  are  designated  "  pro-eutectoid  "  to  distinguish  them  from  pearlitic 
cementite  and  ferrite.  A  study  of  the  pro-eutectoid  cementite  in  hyper- 
eutectoid  steel  has  been  made  by  heating  steels  to  temp>eratures  between 
1000°  and  1800°  C.  and  quenching  after  cooling  to  various  temperatures  between 
700°  and  960°  C.  and  in  other  cases  after  maintaining  at  800°  C.  for  various 
periods  of  time.  In  every  case  the  samples  were  subsequently  tempered 
at  400°  C.  to  facilitate  cutting  and  to  accentuate  the  contrast  between  the 
cementite  and  the  ground- mass.  In  the  zone  of  transformation  the  precipitation 
of  cementite,  like  ferrite,  appears  to  be  rapid,  but  the  rate  of  agglomeration  is 
very  slow.  With  decrease  of  temperature  or  increase  of  carbon-content  the  rate 
of  agglomeration  increases.  Apparently  the  internal  cementite  is  transferred 
to  the  network  by  a  kind  of  dissolution  of  the  fine  needles  and  subsequent 
sublimation  to  the  larger  masses  forming  the  borders  of  the  original  austenite 
grains.  There  appear  to  be  two  forces  at  work  on  the  internal  cementite  : 
the  network  of  cementite  tries  to  force  its  orientation  at  the  moment  of 
formation  or  of  reprecipitation,  and  the  austenite  tries  to  force  the  cementite 
into  its  cleavage  planes  at  the  moment  of  formation.  Sometimes  one  action 
predominates,  in  other  cases  the  other  force  prevails.  The  growth  of  grain- 
size  is  very  much  more  rapid  at  1200°  or  1800°  than  at  1000°  C.  Increase  of 
carbon  also  increases  the  rate  of  grain  growth,  although  the  presence  of  excess 
of  internal  cementite  frequently  masks  this  e£Fect.  F.  C.  A.  H.  L. 

727.  Uniform  Nomenclature  for  Iron  and  Steel,  H.  M.  Ho^T^e  and 
A,  Sauveur.  (Rev.  de  Metallurgie,  9.  pp.  1048-1064,  Dec,  1912.)— The 
report  of  the  Commission  appointed  by  the  6th  International  Con- 
gress for  Testing  Materials  to  solve  the  above  problem  was  favourably 
received.  Some  of  the  definitions  have  been  modified  and  additional  ones 
added.  In  the  opinion  of  the  majority  of  the  members  there  is  room  for 
radical  alteration  in  the  terms  "blister  steel"  and  "malleable  cast  iron.** 
Unlike  the  other  steels,  blister  steel  has  not  been  cast  from  the  liquid  state, 
but  has  been  produced  in  a  plastic  condition,  while  the  essential  property  of 
malleable  cast  iron,  viz.  malleability,  is  totally  absent  in  all  other  varieties  of 
cast  iron.  It  is  proposed  therefore  to  remove  blister,  shear,  and  double-shear 
steels  from  the  general  class  of  steels  and  malleable  cast  iron  from  the  class 
of  cast  iron,  and  to  bestow  upon  these  materials  new  and  distinctive  names. 
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The  English  members  of  the  Commission  strongly  oppose  these  proposals  on 
the  grounds  that  the  Commission  was  not  appointed  to  introduce  new  terms, 
but  to  define  clearly  the  existing  ones.  Blister  Steel  and  Malleable  Cast  Iron 
have  been  so  well  known  for  so  long  a  period  that  any  change  in  their 
description  is  bound  to  lead  to  confusion.  F.  C.  A.  H.  L. 

728.  Nomenclature  of  the  Micro-constituenis  and  the  Micro-structures  of  Steel 
and  Cast  Iron.  H.  M.  Howe  and  A.  Sauveur.  (Rev.  de  Metallurgie,  9. 
pp.  983-997,  Dec,  1912.  Report  to  the  Internat.  Assoc.  forTesting  Materials.) — 
This  is  the  report  of  the  Commission  appointed  by  the  above  Association,  and 
is  a  continuation  of  the  work  described  in  Abstract  No.  1082  (1910).  Division 
into  metarals  and  aggregates  is  adhered  to,  and  the  plan  followed  has  been  to 
consider  only  generally  accepted  principles  and  theories.  First  there  is  the 
liquid  iron,  which  forms  austenite,  cementite,  and  graphite  during  solidifica- 
tion. During  the  transformation  of  austenite,  martensite,  troostite,  and 
sorbite  are  formed  as  intermediate  products ;  the  final  products  being 
ferrite  and  pearlite.  Other  and  rarer  constituents  are  :  ledeburite  (Wust) 
— the  austenite-cementite  eutectic,  ferronite  (Benedicks) — iron  containing 
about  0*27  %  of  carbon,  steadite  (Sauveur) — the  iron-iron  phosphide  eutectic, 
and  the  three  transition  products  hardenite  (Arnold),  osmondite  (Heyn),  and 
troosto-sorbitc  (Kourbatoff).  The  latter  is  falling  into  disuse,  while  osmondite 
is  described  as  the  limiting  phase  between  troostite  and  sorbite.  Each  of 
these  constituents  is  fully  described,  its  name  being  given  in  English,  French, 
and  German,  and  other  titles  are  indicated  if  any  such  exist.  Manganese 
sulphide  is  also  included  as  a  micro-constituent  of  steel.  It  is  considered 
that  the  terms  saturated,  super-saturated,  and  non-saturated  steels  are  liable 
ta  lead  to  errors,  and  should  therefore  be  dropped  in  favour  of  the  terms 
eutectoid,  hyper-eutectoid,  and  hypo-eutectoid.  F.  C.  A.  H.  L. 

729.  Influence  of  Geometrical  Shape  on  Chemical  Action.  G.  Reboul. 
(Comptes  Rendus,  155.  pp.  1227-1229,  Dec.  9, 1912.)— A  small  plate  of  copper 
was  introduced  into  a  very  high  vacuum  by  attaching  it  to  an  iron  support 
floating  on  mercury,  and  raising  the  level  of  the  mercury  until  the  copper 
was  inside  the  large  vessel.  The  iron  support  also  held  a  piece  of  vulcanised 
rubber,  which  slowly  emits  sulphur  vapour.  The  vapour  gradually  blackened 
the  copper,  but  the  blackening  commenced  at  the  edges,  and  reached  the 
centre  of  the  surface  last.  The  position  of  the  plate  was  immaterial.  The 
velocity  of  reaction  increases  with  the  curvature  of  the  surface.  An  ellipsoid 
is  first  attacked  at  the  two  ends.  When  two  copper  spheres  are  placed  close 
to  each  other,  and  exposed  to  sulphur  vapour,  the  smaller  sphere  is  blackened 
first.  Care  must  be  taken  to  avoid  turbulence  in  the  attacking  gas,  hence  the 
precaution  of  using  vulcanised  rubber.  E.  E.  F. 

730.  Spontaneous  Variations  of  Concentration.  T.  Svedberg.  (Phys. 
Zeitschr.  14.  pp.  22-26,  Jan.  1,  1918.)— The  relative  mean  deviation  from 
the  mean  concentration  of  molecules  in  a  given  volume  of  liquid  or  gas  is 
^/(l/v),  where  v  is  the  mean  number  of  molecules  in  the  volume.  The  author 
discusses  the  methods  by  which  such  variations  of  concentration  might  be 
discovered.  Radio-active  bodies,  whose  individual  atoms  can  be  observed  at 
the  moment  of  disintegration,  appear  to  offer  the  best  facilities.  The  prob- 
ability of  disintegration  is  the  same  as  the  probability  of  concentration,  so  that 
the  total  deviation  from  the  mean  should  be  n/(2/v).  Some  experiments  made 
vtnth  Ra  emanation  and  polonium  solutions  (to  be  fully  described  shortly) 
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appear  to  confirm  this.  Since  1910  the  author  has  made  numerous  attempts 
to  observe  similar  deviations  in  other  molecules,  notably  in  fluorescent  sub- 
stances. Rhodamin  can  be  perceived  by  dark-ground  illumination  when  the 
concentration  is  as  low  as  10"^  normal.  This  gives  60  molecules  per  cubic 
micron,  and  a  spontaneous  variation  of  13  per  cent,  should  be  observable.  Hut 
nothing  of  the  kind  was  seen.  If  the  emission  of  light  by  the  fluorescent 
molecules  is  by  quanta,  these  flashes  would  be  much  more  numerous  than  the 
molecules,  and,  emanating  from  molecules  in  rapid  motion,  might  mask  the 
effect  sought.  E.  E.  F. 

731.  Dielectric  Constants  of  Dissolved  Salts.  II.  P.  Walden.  (Acad.  Sci. 
St.  Petersbourg,  Bull.  18.  pp.  1055-1086,  Dec.  15,  1912.)— Investigations 
similar  to  those  previously  made  with  chloroform  solutions  [Abstract  No.  924 
(1912)]  have  been  carried  out  with  solutions  in  dichloromethane  (dielectric 
conshint,  8*8)  and  in  ethyl  formate  (8*2),  which  differ  from  chloroform  in 
giving  measurable  ionic  dissociation  of  the  salts  employed  {loc.  cit,) ;  further, 
ethyl  formate  being  a  solvent  of  an  entirely  different  type,  its  use  opens  up 
the  possibility  of  studying  the  chemical  role  of  the  atoms  constituting  the 
solvent.  As  with  chloroform,  so  also  with  dichloromethane,  the  dissolution 
of  the  salts  is  accompanied  by  considerable  increase  in  the  dielectric  constant 
of  the  solvent.  Further,  these  constants  for  the  salts,  calculated  by  Philip's, 
Bout/s,  and  Silberstein's  formulae,  are  mostly  very  high,  the  greatest  values 
being  obtained  with  the  first  of  these  formulae.  In  dichloromethane,  the 
value  of  the  constant  for  any  salt  is  much  higher  than  in  chloroform.  This 
constant  also  increases  with  the  complexity  of  the  salt  and,  according  to 
Philip's  formulae,  has  the  values ;  NH(CH5),,HC1,  88 ;  N(CH6)»,HC1,  890 
and  N(CsH»)4,Cl,  1980.  For  any  one  salt  at  equal  dilutions,  the  molecular 
conductivity  is  from  10  to  80  times  as  great  in  dichloromethane  as  in  chloro- 
form and,  whilst  in  the  latter  solvent  it  diminishes  rapidly  and  continuously 
as  dilution  increases,  in  the  former  a  minimum  is  observed  at  a  certain  dilu- 
tion. It  is  concluded  that  the  ions  formed  from  the  salt  are  able  to  raise  the 
dielectric  constant  of  the  solution  and  also  the  dissociating  power  of  the 
solvent.  Ebullioscopic  measurements  show  that  the  salts  have  different 
molecular  magnitudes  in  the  two  solvents,  these  being,  for  N(C»H6)4C1,  M«  in 
chloroform  and  Mf  in  dichloromethane  and  for  N(CsH5)s,  HCl,  Mtand  Mi — Mf 
respectively.  The  chemical  process  of  salt  formation  by  the  conjunction  of 
the  two  neutral  constituents  [N(CiH4)i  +  Of HiBr,  &c.]  is  expressed  physically 
in  a  reconstruction  of  the  dielectric  properties  of  these  constituents  in  such  a 
way  that  the  new  product  shows  a  dielectric  constant  about  6,  13,  or  18  times 
that  calculated  additively  for  secondary  amine,  tertiary  amine,  and  tetralkylam- 
monium  salts  respectively.  Calculation  by  means  of  the  Clausius-Mosotti 
equation,  ;ir=:(K— l)/(K  +  2),  where  x  represents  the  fraction  of  the  total 
volume  actually  occupied  by  the  molecules,  shows  that  those  salts  are  the  best 
electrolytes  for  which  x  approaches  the  value  1.  Not  only  is  the  general 
behaviour  of  ethyl  formate  as  regards  the  alteration  of  the  dielectric 
constants  of  dissolved  alkylamino -salts  similar  to  that  of  dichloromethane, 
but  the  actual  values  of  these  constants  are  very  nearly  equal  with  the  two 
solvents.  Sodium  iodide  and  lithium  bromide  are  characterised  by  extremely 
high  dielectric  constants  in  ethyl  formate— 5695-6820  and  4760-5800  respec- 
tively, according  to  Philip's  formula  ;  calcium  iodide  shows  a  much  smaller 
value  (1540)  and  mercuric  chloride  one  still  smaller  (490).  Thus,  the  dielectric 
constant  of  these  salts  diminishes  with  their  capacity  to  dissociate.  Results 
obtained  with  solutions  of  salts  in  the  strongly-ionising  solvents,  acetone, 
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acetylacetone,  acetonitrile,  and  propionitrile,  confirm  the  conclusion  that,  if 
the  dielectric  constant  of  the  medium  remains  constant,  the  formation  of  ions 
increases  the  ionising  tendency  and  the  degree  of  electrolytic  dissociation  of 
the  salt.  Certain  anomalies  exhibited  by  solutions  are  discussed  in  connec- 
tion with  the  increases  produced  in  the  dielectric  constants  and  hence  in  the 
ionising  power  of  solvents  by  the  dissolution  of  electrolytes.  It  is  pointed 
out  that  this  phenomenon  must  be  taken  into  account  in  considering  deviations 
from  the  law  of  mass  action  (Ostwald's  dilution  law),  the  role  of  neutral  salts, 
the  disagreement  of  salts  dissolved  in  media  having  feeble  ionising  actions 
with  the  requirements  of  the  theory  of  Arrhenius,  etc.,  since  by  it,  as  well  as 
by  the  other  well-known  factors,  the  degree  of  electrolytic  dissociation  is 
appreciably  altered.  T.  H.  P. 

732.  The  Wet  Oxidation  of  Metals,  XL     The  Rusting  of  Iron  (continued).    B. 
Lambert.    (Chem.  Soc.,  Journ.  101.  pp.  2066-2075,  pet.,  1912.)— The  experi- 
ments of  Moody  and  Friend  prove  only  that  passive  iron  may  be  kept  from 
corrosion  in  contact  with  water  and  air  in  the  absence  of  acid  constituents, 
their  samples  having  been  previously  rendered  passive  by  treatment  with 
chromic  acid  and  caustic  soda  respectively.    Extraordinary  precautions  have 
been  taken  to  prepare  pure  oxygen  and  pure  water  by  electrolysis  and  distil- 
lation of  solutions  of  chemically  pure  barium  hydroxide  in  conductivity  water. 
The  water  was  distilled  on  to  the  iron  contained  in  a  quartz  tube  and  the 
presence  of  COi  was  tested  for  repeatedly  by  means  of  a  Pliicker  tube.     In 
spite  of  all  these  precautions,  rusting  took  place  in  three  commercial  forms 
of  iron,  apparently  as  quickly  as  in  ordinary  water  and  air  or  oxygen.    A  pure 
metal  is  scarcely  afFected  by  electrolytes,  but  in  contact  with  a  more  electro- 
negative metal  it  dissolves  and   generates  a  current  flowing  through  the 
electrolyte  from  the  electro-positive  to  the  electro-negative  pole.    The  rate 
of  reaction,  or  the  amount  of  current  flowing,  depends  upon  the  difference  of 
solution  pressure  between  the  two  metals  or  modifications  of  the  same  metal 
and    upon    the    resistance    of   the    electrolyte.    Commercial  iron  is    non- 
homogeneous,   so  that  all  the  conditions  for  the  production  of  an  electric 
current  exist   when   the    metal  is  immersed  in  electrolyte  water.    In  the 
absence  of  oxygen,  solution  is  infinitely  slow  owing  to  the  small  differences  of 
potential  between  the  different  parts  of  the  metal  and  the  great  resistance  of 
the  pure  water.   Rusting  takes  place,  however,  in  the  presence  of  oxygen,  and 
since  solution  must  necessarily  precede  rusting,  it  follows  that  oxygen  must 
either  reduce  the  resistance  of  the  water  or  increase  the  differences  of  solu- 
tion pressure  between  the  various  parts  of  the  metal.    Pure  iron  prepared  by 
the  author  has  been  kept  in  contact  with  pure  water  and  pure  oxygen  for 
over  two  year^  without  showing  any  visible  signs  of  rusting.    If  a  piece  be 
removed  and  locally  deformed,  signs  of  corrosion  appear  after  1  hour's  im- 
mersion.   Immersion  of  other  samples  of  the  pure  iron  in  a  normal  solution 
of  salt  resulted  in  rusting  even  after  a  few  hours.    That  constituents  of  the  air 
other  than  oxygen,  play  little  or  no  part  in  the  process  is  shown  by  the  fact 
that  rusting  is  just  as  rapid  in  pure  oxygen.     Sulphuric  acid,  nitric  acid, 
sulphates,  and  nitrates  have  much  less  action  on  pure  iron  than  hydrochloric 
acid  and  chlorides.    Pure  iron  will  withstand  the  action  of  saturated  copper 
sulphate  and  nitrate  solutions  for  an  indefinite  period,  but  local  deformation 
results  in  the  immediate  deposition  of  copper.    In  copper  chloride  solution 
copper  is  immediately  deposited.    The  protective  action  is  not  due  to  the 
formation  of  oxides,  but  to  the  fact  that  certain  materials  reduce  the  differences 
of  potential  existing  in  all  commercial  irons.     Passive  irons  therefore  possess 
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an  *'  electrically  equable  surface."  The  author's  pure  iron  does  not  give  rise  to 
positive  and  negative  nodes  in  the  ferroxyl  reagent,  except  after  local  defor- 
mation, when  the  part  deformed  goes  into  solution  and  generates  the  blue 
zone.  It  seems  probable,  therefore,  that  the  fundamental  cause  of  the  rusting 
of  iron  is  not  carbonic  acid,  but  is  to  be  sought  in  differences  of  solution 
pressure  between  difiPerent  parts  of  the  metal.  F.  C.  A.  H.  L. 

733.  Action  of  Electrolytes  on  Metals  subjected  to  Stresses,  H.  Baucke. 
(Rev.  de  Metallurgie,  9.  pp.  1154-1159,  Dec,  1912.)— Recent  electrochemical 
researches  on  corrosion  have  revealed  differences  of  potential  between  elec- 
trodes of  the  same  metal  subjected  to  different  thermal  or  mechanical  treat- 
ments. The  metastable  metal  always  becomes  the  anode,  and  it  would 
appear  that  contact  with  an  electrolyte  should  accelerate  the  reversion  of  the 
metastable  to  the  stable  form.  It  has  been  observed  by  the  author  that  steel 
balls  (used  for  bearings)  which  frequently  break  in  service,  reveal  the  exist- 
ence of  crevices  after  etching  with  alcoholic  hydrochloric  acid.  These  fissures 
exist  internally  as  well  as  externally,  and  under  high  magnifications  show  an 
undulating  appearance  at  the  edges.  They  are  not  directly  produced  by  the 
etching,  but  during  hardening  local  contractions  are  set  up,  and  these  give 
rise  to  superficial  folding  followed  by  the  development  of  fissures.  The 
system  of  heating  boiler-plates  frequently  results  in  the  development  of  cracks 
even  in  very  pure  materials.  Wrought  iron  shows  less  tendency  to  crack  so 
that  the  fault  cannot  be  attributed  to  slag.  The  fissures  are  the  outcome  of 
deformation  and  the  subsequent  tendency  of  the  material  to  revert  to  its 
stable  state.  In  both  cases  the  fissures  are  revealed  by  contact  with  an  elec- 
trol3rte  which  apparently  accelerates  the  conversion  of  the  amorphous 
material  produced  by  hardening  contractions  in  the  case  of  the  balls,  and 
by  deformation  in  the  case  of  the  plates  into  the  stable  form. 

F.  C.  A.  H.  L. 

734.  Properties  of  Fused  Camallite,  K.  Arndt  and  H.  H.  Kunze. 
(Zeitschr.  Elektrochcm.  18.  pp.  994-998,  Nov.  15,  1912.  H.  H.  Kunzes 
Dissertation,  Berlin,  1912.) — An  artificial  camallite  (raw  material  for  the 
magnesium  electrolysis)  was  prepared  by  mixing  KCland  MgCl*,  adding  some 
NH4CI  to  prevent  the  decomposition  of  the  fused  MgClt.  The  freezing- 
point  of  theoretical  carnalHte  is  496^ ;  by  fiuther  adding  from  86  to  80  per 
cent,  of  KCl  the  freezing-point  was  lowered  to  498°  and  finally  to  486°,  but  the 
curves  were  not  regular.  Density  and  conductivity  (electric)  measurements 
are  also  made  between  550^  and  780°  ;  comparative  data  for  pure  MgClt  could 
not  be  obtained,  as  it  decomposed.  The  statement  of  A.  Oettel  (Dissertation, 
Dresden,  1908)  that  magnesium  can,  like  calcium,  be  gained  in  stick-form 
when  the  kathode  is  slowly  being  lifted  during  the  electrolysis  is  confirmed  ; 
greit  care  is  needed,  however.  H.  B. 

736.  The  Equation  of  State  for  Solids,  and  the  Theory  of  Specific  Heats,  E. 
Rasch.  (Kdnigl.  Materialpriifungsamt,  Mitt.  80.  5.  and  6.  pp.  820-848, 
1912.) — In  the  present  conmiunication,  which  is  stated  to  be  of  a  preliminary 
character,  the  author  criticises  the  equations  of  Einstein,  Nemst,  and  Linde- 
mann  for  the  specific  heats  of  solid  substances.  He  points  out  that  these 
equations,  which  are  of  a  rather  complex  character,  fail  to  express  the  experi- 
mental results  because  the  assumption  is  falsely  made  that  the  upper  value  of 
the  molecular  heat  (600 )  is  a  universal  constant,  whereas,  according  to  the 
author,  it  is  a  characteristic  material  constant,  and  has,  in  general,  a  greater 
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value  than  that  assigned  to  it  by  the  Einstein-Nernst  theory.  In  place  of 
these  equations  the  author  deduces  a  set  of  much  simpler  equations  which  he 
expresses  in  the  di£Ferential  and  integrated  forms  as  follows  : — 


dQ^booe-^^  dT  ;  c^cooc-^^  ;   b==b, 


00* 


-$/r 


in  which  c  and  b  are  the  specific  and  atomic  (or  molecular)  heats  respectively, 
e  is  the  base  of  the  natural  logarithms,  T  is  the  absolute  temperature,  and  B  is 
a  characteristic  constant  for  the  material,  and  represents  a  definite  tempera- 
ture. By  means  of  a  number  of  experimental  results  the  author  shows  how 
his  equations  are  in  accordance  with  the  results  of  experiment.  A.  P. 

736.  Heats  of  Dilution.  W.  F.  Magie.  (Phys.  Rev.  86.  pp.  266-271,  Oct., 
1912.) — ^A  study  of  the  constants  of  the  formula  which  represents  the  heat 
capacity  of  a  solution  shows  that  the  number  of  degrees  of  freedom  of  the 
undissociated  molecules  of  the  solute  and  of  the  water  affected  by  them  is 
increased  by  solution,  and  that  the  number  of  degrees  of  freedom  of  the  ions 
and  of  the  water  a£Fected  by  them  is  always  decreased.  As  dilution  proceeds 
and  the  molecules  break  up  into  ions,  the  number  of  degrees  of  freedom  of 
the  solution  diminishes  both  by  the  removal  of  molecules  from  the  solution 
and  by  the  introduction  of  new  ions,  the  change  in  the  number  of  degrees  of 
freedom  being  proportional  to  the  change  in  the  amount  of  dissociation.  At 
the  temperatures  now  under  consideration  the  energy  associated  with  a 
degree  of  freedom  is  proportional  to  the  absolute  temperature.  An  evolution 
of  heat  proportional  to  the  change  in  dissociation  and  to  the  absolute  tempera- 
ture is  thus  accounted  for.  T.  M.  L. 

737.  Critical  Coefficient  and  Molecular  Weight  of  Substances  at  the  Critical 
Point,  A.  Boutaric.  (Ck)mptes  Rendus,  166.  pp.  1080-1082,  Nov.  26, 1912.) 
— Guldberg  showed  that  the  absolute  boiling-points  of  very  varied  liquids  were 
in  all  cases  about  two-thirds  of  the  absolute  critical  temperatures.  Since  the 
boiling-points  are  corresponding  temperatures  for  all  liquids,  the  volumes  at  the 
boiling-points  should  also  correspond,  i,e,  vff  should  be  constant,  where  v  is 
the  specific  volume  of  a  liquid  at  its  boiling-point,  and  ^  is  the  critical  volume. 
Further,  as  van  der  Waals'  theory  shows  that  ^  =  86,  it  follows  that  v  should 
be  proportional  to  6.  The  mean  value  of  vjb  for  thirty  liquids  is  1*20,  the 
deviations  not  exceeding  10  per  cent.  Since  v  =  M/i/,  where  M  is  the  mole- 
cular weight  and  d  the  specific  gravity  of  the  liquid  at  the  boiling-point,  and 
since  also,  according  to  van  der  Waals*  theory,  the  critical  temperature,  d,  is 
given  by  8/27 .  ajbR  and  the  critical  pressure,  ir,  by  al21b^,  it  follows  that 
0/ir  =  0*1176 .  Mjd,  so  that  the  critical  coefiicient,  0/ir,  can  be  calculated  from 
the  molecular  volume  of  the  liquid  at  the  boiling-point.  With  many  organic 
liquids  the  molecular  volumes  can  be  calculated  additively  from  the  volumes 
of  the  constituent  atoms,  and  the  critical  coefiicient  of  a  substance  can  hence 
be  calculated  from  its  molecular  formula.  If  a  substance  at  the  critical  point 
has  the  molecular  weight,  not  M,  but  a .  M  owing  to  polymerisation,  and  if 
this  degree  of  polymerisation  is  invariable,  the  specific  volume  at  the  boiling- 
point  is  al/LId,  and  therefore  b  :  aMfd  =:  1*2  or  b  :  fi/d^  l'2a.  If  the  quotient 
b  :  M/(i  is  greater  than  1*2,  a  is  greater  than  1  and  the  liquid  is  polymerised, 
as  is  the  case  with  water,  alcohols,  thiophene,  etc.  But  for  most  substances 
the  quotient  b  :  Mid  is  equal  to  1*2,  which  is  in  agreement  with  Guye's  result 
that,  at  the  critical  point,  the  molecular  weight  is  the  same  as  in  the  gaseous 
state.  T.  H.  P, 
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738.  Equivakni  Conductivity  and  lonisatton  of  Nitrites,  P.  C.  R4y  and 
N.  Dhar.  (Chcm.  Soc.,  Journ.  108.  pp.  10-18,  Jan.,  1918.)— The  authors  have 
determined  the  equivalent  conductivities  at  20°  for  varying  dilutions  of  the 
following  nitrites.  The  equivalent  conductivities  at  infinite  dilution  are  given 
in  brackets.  The  nitrites  of  ammonium  (126-8),  lithium  (98-7),  sodium  (104*8), 
calcium  (112*9),  strontium  (118),  barium  (116*75),  magnesium  (106*9),  zinc 
(108*1),  silver  (115*2),  tetramethylammonium  (99*2),  phenyldimethylethylam- 
monium  (85  4),  tsobutylammonium  (91*8),  butylammonium  (91*8),  allylam- 
moniura  (94),  dipropylammonium  (82*9),  propylammonium  (95*4),  tripro- 
pylammonium  (78*2),  diethylammonium  (88*7),  triethylammonium  (105*2), 
nickel  (940),  and  copper  (106*8) ;  also  of  sodium  mercurini trite,  tetramethyl- 
ammonium mercurinitrite  and  mercurosomercuric  nitrite.  In  no  case  was 
the  max.  value  of  the  equivalent  conductivity  observed  directly,  owing  to 
hydrolysis.  The  results  show  that  the  amine  nitrites  behave  like  typical 
ionogens,  and  are  similar  to  alkali  and  alkaline  earth  nitrites.  [Compare 
Abstract  No.  1596  (1912).J  T.  S.  P. 

739.  Dissocation  Pressures  and  Melting-points  of  the  System  Copper-Cuprous 
Oxide.  R.  E.  Slade  and  F.  D.  Farrow.  (Roy.  Soc,  Proc.  Scr.  A.  87. 
pp.  524-584,  Dec.  18, 1912.) — Investigation  of  the  melting-points  of  mixtures 
of  copper  and  cuprous  oxide  shows  that  the  system  is  similar  to  that  of  phenol 
and  water.  The  melting-point  of  the  pure  oxide  is  about  1210°.  At  tem- 
peratures above  1195°  mixtures  having  a  composition  between  20  and  95  per 
cent,  of  cuprous  oxide  separate  into  two  layers.  Up  to  1400°  there  is  only  a 
slight  narrowing  of  this  range  of  concentration,  so  that  rise  of  temperature 
causes  only  a  small  increase  in  the  solubility  of  one  liquid  phase  in  the  other. 
The  dissociation  pressures  were  determined  with  the  aid  of  the  electric 
furnace  devised  by  Slade  [see  Abstract  No.  687  (1913)],  and  the  pressures  of 
oxygen  measured  are  given  in  the  form  of  curves  showing  their  dependence 
on  the  time.  The  dissociation  pressure  over  the  fused  mixture  of  metal  and 
oxide  is  4  nmi.  at  1205°,  10  mm.  at  1240°,  12  mm.  at  1260°,  and  25  mm.  at 
1824°.  Calculation  of  the  heat  of  dissociation  by  means  of  van't  Hofifs  for- 
mula gives  the  value  — 90,060  gm.  cals.  at  1205-1260°  and  —  55,890  gm.  cals. 
at  1260-1824'',  the  value  for  the  dissociation  of  solid  cuprous  oxide  at  the 
ordinary  temperature  into  oxygen  and  solid  copper  being  —  81,600  gm.  cals. 
The  value  is  hence  not  independent  of  the  temperature,  and  this  is  what 
would  be  expected. if  the  composition  of  the  two  liquid  phases  changed 
with  the  temperature ;  that  this  actually  occurs  is  indicated  by  the  results 
obtained.  T.  H.  P. 

740.  Mode  of  lonisation  of  Sulphuric  Acid  in  Dilute  Aqueous  Solution.  J,  A. 
Muller.  (Comptes  Rendus,  155,  pp.  1499-1502,  Dec.  28, 1912.)— Electrolytic 
dissociation  of  sulphuric  acid  may  give  either  SO4"  or  HSO4'.  In  the  latter 
case,  the  law  of  mass  action  gives  for  very  dilute  solutions  a*/v(l  —  a)  =  K^ , 
where  a  is  the  degree  of  dissociation  for  the  molecular  solution  volume  v  and 
Koo  is  the  equilibrium  constant  at  infinite  dilution.  The  dissociation  constant 
changes  with  the  volume,  so  that  Kv^:^f{v),    The  author  finds  that — 

(K,-K,o)/(t^  +  M)  =  X, 

where  ^  and  X  are  constants.    The  dependency  of  Koo  ^^  the  temperature  is 
expressed  by  InK^  =  28*8722  -  0*189888T  +  0*00026688T»,  whence— 

dlnKoQ  IdT  =  0-00058266T  -  018988.  T.  H.  P. 
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741.  Comparator  for  a  Base  Unit  at  Potsdam,  F.  Ki^hnen.  (Zeitschr. 
Instrumentenk.  88.  pp.  1-9,  Jan.,  1918.) — An  elaborate  comparator  of  the 
usual  t3rpe  for  comparison  of  4-metre  or  6-metre  standard  bars  with  1-metre 
standards.  Details  are  not  given  very  fully,  but  there  are  good  drawings  and 
photographs.    No  results  to  indicate  accuracy  are  given.  P.  E.  S. 

742.  The  Reinecker  Measuring  Machine,  A.  Leman.  (Zeitschr.  Instru- 
mentenk., Beib.  4.  pp.  88-89,  Feb.  15,  and  pp.  46-48,  March  1, 1918.  Com- 
munication from  the  Physikal.-Techn.  Reichsanstalt.) — The  peculiarity  of  this 
machine  as  compared  with  the  usual  mechanical-touch  machine,  invented 
by  Whitworth,  is  that  indication  of  contact  is  shown  by  the  rise  of  a  dilute 
solution  of  alcohol  in  a  capillary  glass  tube.  Sectional  drawings  are  given 
and  some  methods  of  adjustment  are  indicated.  P.  E.  S. 

743.  Test  of  Circle-dividing  Machines,  G.  Foerster.  (Zeitschr.  Instru- 
mentenk. 88.  pp.  10-19,  Jan.,  and  pp.  89-61,  Feb.,  1918.)— A  considerable 
amount  of  theory  is  involved  in  comparing  two  machines  (a)  by  Heyde,  (b)  by 
Hildebrand,  the  error  of  a  single  measurement  and  also  the  mean  error  for  a 
number  being  worked  out  in  each  case.  Calibration  tables  and  curves  are 
given,  the  greatest  error  found  anywhere  on  either  machine  being  1'6  seconds 
of  arc.  P.  E.  S. 

744.  Siereophotographic  Surveying,  O,  Lemberger.  (Eng.  News,  69. 
pp.  602-612,  March  27, 1918.)— Gives  a  short  history  of  the  development  of 
photographic  surveying  in  Europe,  with  some  examples  of  photographic  loca- 
tion of  certain  railways,  such  as  the  Jungfrau  Railway,  and  also  examples  of 
topographical^surveys.  The  theory  of  photogrammetry  is  briefly  explained, 
and  also  the  theory  and  practice  of  stereophotogrammetry.  The  instruments 
used  for  the  latter,  the  stereomicrometer  and  the  stereocomparator,  are  dealt 
with,  diagrams  of  their  construction  being  given,  with  examples  of  their 
practical  application.  Finally,  an  instrument  called  the  stereo-autograph  is 
described,  which  automatically  draws  a  map  while  an  operator  manipulates 
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the  stereocomparator.  Contour  lines  may  be  drawn  automatically  on  a  map 
or  on  a  photographic  print.  Illustrations  are  given  of  the  use  of  the  instru- 
ment for  a  survey  of  the  Ostler  Mountains  in  Tyrol,  and  other  possible  uses 
are  suggested.  A.  W. 

745.  Relation  between  the  Deflection  of  a  Beam  and  the  Internal  Stresses. 
A.  Rejto.  (Rev.  de  Metallurgie,  10.  pp.  262-277,  Jan.,  1918.)— The  author 
has  previously  shown  that  the  specific  resistance  of  tenacious  materials  is  a 
function  of  the  actual  tension,  the  uniform  elongation  per  cent.,  and  the  angle 
of  slip.  The  proof  is  now  extended  mathematically  to  the  case  of  the  deflec- 
tion of  beams,  and  is  supported  by  actual  tests.  The  conclusion  is  that  the 
three  functions  mentioned  are  in  reality  the  characteristic  properties  of  the 
material.  E.  J.  S. 

746.  Resistance  of  Thick  Cylinders  to  Rupture,  Malaval.  (Rev.  de 
Metallurgie,  10.  pp.  214-219,  Jan.,  1918.)— In  a  tube  of  the  proportions  of 
gun  practice,  thickness  about  equal  to  inside  diam.,  there  are  two  distinct 
periods  besides  the  elastic  range.  The  latter  is  followed  by  the  range  of 
semi-elasticity  or  partial  failure  which  is  of  sensibly  the  same  duration 
in  stress.  With  increasing  applied  pressures  the  area  of  overstressed  metal 
widens  radially  outwards.  Thus  if  the  pressure  is  released  the  outer  elastic 
zone  is  prevented  from  returning  completely  to  its  original  shape  by  the 
permanent  deformation  of  the  inner  plastic  zone.  The  mutual  action  causes 
the  unloaded  tube  to  be  stressed  in  tension  in  the  outer  region  and  in 
compression  in  the  inner,  so  that  it  is  in  the  condition  of  an  ideal  shrunk 
composite  tube,  i,e,  one  with  an  infinite  number  of  indefinitely  thin  com- 
ponents whose  mutual  pressures  are  such  that  under  rising  internal  pressure 
all  parts  reach  the  elastic  limit  simultaneously  and  bear  equal  parts  of  the 
load.  The  semi-elastic  period  ceases  when  the  outside  layer  reaches  the 
limit  of  elastic  deformation,  and  is  followed  by  the  period  of  general  failure. 
During  this  period,  covering  an  increase  of  resistance  much  greater  than 
those  of  the  first  two  periods,  all  parts  show  an  increase  of  resistance,  the 
inner  region  being  in  compression  and  the  outer  in  tension.  It  follows  that 
the  metal,  whose  capacity  for  deformation  is  greater  in  compression  than  in 
tension,  can  withstand  very  considerable  internal  strains.  It  is  concluded 
that  the  ordinary  shrinking  process  might  be  replaced  advantageously  by  one 
involving  initial  overstraining  of  a  solid  tube.  A  gun  so  constructed  would 
withstand  a  pressure  of  over  15,000  kg.  per  sq.  cm.  E.  J.  S. 

747.  Some  Static  and  Dynamic  Endurance  Tests.  J.  O.  Roos  af  HJelm- 
s&ter.  (Rev.  de  Metallurgie,  10.  pp.  68-69,  Jan.,  1918.)— Experiments  have 
been  made  to  determine  the  endurance  under  static  rotatory  bending  tests  and 
to  dynamic  stresses  produced  by  repeated  shocks  of  definite  energy,  of  various 
steels  subjected  to  di£Ferent  thermal  treatments.  Rotatory  bending  tests 
were  carried  out  on  a  machine  of  the  Wohler  type  rotating  at  1800  revs,  per 
min.,  the  limit  of  endurance  being  taken  as  the  stress  in  kg.  per  sq.  mm. 
producing  rupture  after  1,000,000  revs.  In  the  annealed  state  a  steel  of  0*4  % 
carbon  gave  a  figure  of  22,  and  a  0*66%  carbon  steel  showed  25,  while 
after  hardening  at  850°  C.  and  tempering  at  550^  C.  the  figures  rose  to  28  and 
88  respectively.  The  test  is  not  recommended  for  specification  purposes,  but 
should  prove  of  great  value  in  determining  the  material  and  thermal  treatment 
suitable  for  a  particular  purpose.  Dynamic  tests  were  made  in  the  Gustaf  sson 
machine,  in  which  the  specimen  is  clamped  vertically  at  its  lower  end  while 
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the  upper  end  is  subjected  to  alternate  impacts  at  each  end  of  a  diam.  from 
two  pendulum  spheres,  each  pendulum  of  260  mm.  length  and  1  kg.  effective 
weight  making  50  impacts  per  min.,  the  number  of  blows  for  fracture  being 
determined.  It  is  proposed  to  carry  out  further  tests  on  highly  phosphoric 
steels  with  the  object  of  determining  if  fragility  makes  itself  felt  under  the 
small  fatigue  shocks,  but  it  seems  probable  that  fragility  is  most  obvious  when 
the  energy  of  the  shock  is  considerably  higher  than  the  elastic  limit  of  the 
metal  so  that  rupture  is  effective  in  one  or  a  few  blows.  F.  C.  A.  H.  L. 

748.  Theory  of  a  Shock  Tensile  Testing  Apparatus  and  the  Error  involved  in 
its  Use.  N.  Davidenkof.  (Rev.  de  Metallurgie,  9.  pp.  1184-1188,  Dec,  1912.) 
— In  the  Amsler-LafEon  type  of  tension  shock-testing  apparatus,  the  specimen 
is  inserted  between  two  shackles  and  the  whole  allowed  to  fall  vertically.  At 
a  certain  point  the  upper  shackle  is  arrested  ;  the  lower  one  proceeds  with  a 
velocity  sufficient  to  break  the  test-piece,  ^nd  the  kinetic  energy  of  the  lower 
shackle  is  measured  immediately  before  and  after  fracture.  This  entirely 
neglects  the  work  of  deformation  produced  by  the  upper  tup,  which  may 
under  unfavourable  conditions  amount  to  50  per  cent,  of  that  produced  by  the 
lower  tup,  and  thus  leads  to  results  which  are  false.  A  large  number  of  tests 
made  by  the  author  have  shown  that  the  upper  shackle  is  not  really  arrested 
but  rebounds,  fracture  actually  taking  place  during  the  period  of  rebound. 
He  has  investigated  mathematically  the  error  introduced  and  the  conditions 
under  which  it  can  be  negleted.  F.  C.  A.  H.  L. 

740.  Shock  Tests  with  Notched  Bars  for  High-tension  Steels.  A.  Gessner. 
(Rev.  de  Metallurgie,  9.  pp.  1171-1178,  Dec,  1912.)— The  author  has  been 
brought  to  the  conclusion  that  the  75-kg.  pendulum  impact  machine  con- 
sidered by  Ehrensberger  as  generally  suitable  for  test-bars  80  x  80  mm.  in 
section  with  a  round  notch  4  mm.  diam.,  is  not  suitable  for  all  classes  of  steel. 
It  has  been  found  necessary  to  adopt  a  test-piece  10  x  80  mm.  in  section  for 
high-tension  steels,  and  a  large  number  of  tests  have  revealed  interesting 
phenomena.  Two  types  of  fracture  may  occur  and  the  resilience  may  vary 
by  50  per  cent,  according  to  the  type  of  break  produced.  Further  discre- 
pancies are  introduced  by  local  deteriorations  produced  by  the  edge  of  the 
hammer,  and  by  adopting  a  sharper-edged  hammer  the  resilience  may  be 
diminished  by  26  per  cent  Similar  phenomena  occur,  but  are  less  frequent, 
in  the  larger  bars,  particularly  in  bronzes  and  forged  steels,  and  the  author 
considers  that  extreme  fragility  is  best  indicated  by  a  more  simple  test,  such 
as  Heyn's  bending  test.  F.  C.  A.  H.  L. 

760.  Notes  on  the  Brittleness  Test  M.  Derihon.  (Mech.  Eng.  81. 
pp.  64-66,  Jan.  17, 1918.  Paper  read  before  the  Internat.  Assoc^  for  Testing 
Materials.) — Long  eicperience  has  shown  that  the  brittleness  test  (Fremont 
drop  weight)  is  not  so  stringent  as  is  generally  believed.  By  efficient 
heat  treatment  it  is  possible  to  reduce  the  rejections  to  0*8  per  cent.  The 
small  Fremont  type  of  test-piece  is  to  be  preferred  to  the  Copenhagen  type, 
since  it  more  readily  reveals  local  defects.  No  trouble  has  been  experienced 
owing  to  the  sharp  1-mm.  nick,  which  is  simple  and  inexpensive  to  produce. 
Great  importance  is  attached  to  a  high  velocity  of  impact  and  to  arranging 
the  anvil  so  as  to  take  up  the  whole  of  the  impact  elastically.  At  the  Derihon 
^vorks  the  brittleness  test  has  been  generally  adopted  for  determining  the 
suitability  of  material.  F.  C.  A.  H.  L. 
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761.  Tensile  Yield-point  and  Collapsing  Load  of  Struts,  O.  Greger. 
(Rev.  de  Metallurgie,  10,  pp.  298-802,  Jan.,  1918.)— Tests  made  on  rolled 
mild  steel  plate  and  angle  showed  that  the  modulus  of  elasticity,  calculated 
from  collapsing  tests  on  struts  by  Euler's  formula,  increased  rapidly  with 
increase  of  )rield-point  in  tensile  tests.  When  the  yield  is  about  19  kg. 
per  mm.»,  E  is  about  16  x  10*  kg.  per  cm.».  The  value  rises  to  E  about 
20  X  10*  kg.  per  cm.*  when  the  yield-point  is  about  24  kg.  per  mm.*. 
The  shape  of  the  curve  suggests  that  E  becomes  nearly  constant  at  the 
low  values  of  yield-point,  viz.  19  kg.  per  mm.*.  F.  R. 

762.  Influence  of  Temperature  on  Gaseous  Turbulence.  C.  Schaefer  and 
G.  Frankeiil>erg.  (Phys.  Zeitschr.  14.  pp.  89-98,  Feb.  1, 1918.)— A  criticism 
of  Sorkau's  work  [Abstract  No.  28  (1918)]  on  turbulence  in  gas  currents 
through  tubes.  The  authors  confirm  Sorkau's  observation  of  three  degrees  of 
turbulence  into  which  the  steady  Poiseuille  current  breaks  up  on  succes- 
sively increasing  the  speed  beyond  certain  limits.  But  they  controvert 
Sorkau's  conclusion  that  the  constant  of  turbulence  I.  has  a  simple  relation 
to  the  absolute  temperature,  and  that  turbulences  II.  and  III.  are  practically 
independent  of  the  temperature.  They  show  this  by  a  simple  application  of 
Reynolds'  dimensional  method.  They  deduce  a  constant  which  fits  the  facts 
better  than  Sorkau's.  This  shows  incidentally  that  the  hydrodynamical 
equations  also  apply  to  turbulent  streaming,  which  has  sometimes  been 
doubted.  There  is  a  complete  analogy  between  the  motion  of  solids  in 
liquids  and  the  turbulent  motion  of  gases  in  capillaries.  G.  Mie.  (Ibid. 
pp.  98-96,  Feb.  1,  1918.)  E.  E.  F. 

763.  Measurement  of  Gas  Velocities.  W.  Altberg.  (Akad.  Wiss.  Wien, 
Ber.  121.  2a.  pp.  1689-1694,  Oct.,  1912.  Communication  from  the  Inst  fiir 
Radiumforschung.) — The  method  depends  on  tlie  resistance  of  a  small  sphere 
placed  in  the  region  of  flow  of  a  gas.  The  sphere  is  suspended  by  a  thin  wire 
(length  L),  and  the  resistance  W  measured  by  the  displacement  /  ;  W  being 
equal  to  mg  IjL.  W  is  also  equal  to  krirv  +  Wf*i>*,  where  r  is  the  radius  of  the 
sphere,  v  the  velocity  of  flow,  i}  the  viscosity  of  the  gas,  and  $  its  density. 
k  and  b  are  constants  equal  to  100  and  1  respectively.  Thus  v  can  be 
calculated.  The  method  is  shown  to  be  applicable  to  all  ranges  of 
velocity.  E.  M. 

764.  Studies  of  Dendritic  Structures  in  their  Application  to  Metallography  and 
to  Electric  Discharges.  R.  Arpi.  (Ark.  for  Mat.,  Astron.  och  Fysik,  Stock- 
holm, 8. 14.  pp.  1-11, 1912.) — When  a  layer  of  liquid  is  arranged  between  two 
glass  plates  and  the  latter  then  separated,  the  liquid  assumes  a  dendritic  form. 
The  author's  experiments,  made  with  machine  oil,  water,  alcohol,  and  turpen- 
tine, show  that  these  forms  are  of  two  kinds  :  positive,  in  which  the  structure 
(here  formed  by  the  air)  grows  inwards  from  the  edge,  and  negative,  or 
those  which  are  formed  by  the  partially  displaced  liquid.  The  configuration 
of  the  structure  depends  on  the  mass,  viscosity,  and  adhesion  of  the  liquid  and 
on  the  capillary  tension  of  the  surface  layer.  The  greater  the  speed  at  which 
the  structure  is  formed  the  greater  will  be  its  surface,  that*is,  the  finer  its 
branchings.  Similar  relations  hold  in  the  formation  of  metallographic 
structures  on  solidification,  although  in  this  case  the  action  of  crystallo- 
graphic  vectorial  forces  comes  into  play.  Comparison  of  the  two  forms 
of  dendritic  structure  shows,  however,  that  such  action  is  extremely  small 
in  many  cases.    Similar  limiting  surfaces  must,  in  general,  be  expected  when, 
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for  instance,  the  explosion  of  a  gas  or  liquid  causes  the  latter  to  strive  to 
distribute  itself  rapidly  in  a  surrounding  medium.  The  marked  similarity 
between  the  structures  formed  by  electric  discharges  and  those  obtained 
by  the  author  is  hence  readily  understood ;  especially  close  is  the  likeness 
in  the  case  of  Lichtenberg's  figures.  T.  H.  P. 

766.  Relativity,  Mass,  Force,  and  Energy,  R.  D.  Carmichael.  (Phys. 
Rev.  1.  Ser.  2.  pp.  161-178,  Feb.,  1918.)— In  a  previous  paper  the  theory  of 
relativity  was  treated  in  a  new  way  [see  Abstract  No.  19  (1918)]. "  The  same 
method  is  now  applied  to  the  treatment  of  mass,  force,  and  energy,  and  their 
fundamental  properties.  In  the  derivation  of  these  results  the  theory  of 
electricity  is  not  employed,  but  the  ordinary  relativity  relations  are  obtained. 

E.  H.  B. 

756.  Gravitation  and  Electricity,  G.  Borelius.  (Phys.  Zeitschr.  18. 
pp.  972-978,  Oct.  16,  1912.)— Shows,  on  certain  assumptions  regarding  the 
potential  due  to  several  different  positive  and  negative  kinds  of  electricity, 
that  the  gravitational  mass  of  an  uncharged  body  is  not  necessarily  pro- 
portional to  the  number  of  electrons  it  contains.  E.  E.  F. 

767.  Perrofs  Experiment  to  Establish  the  Earth*s  Rotation.  O.  Tumlirz. 
(Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  1481-1490,  Oct.,  1912.)— A  discussion  of 
Perrofs  experiment  proposed  in  1869.    [See  Abstract  No.  878  (1909).] 

E.  H.  B. 

768.  The  ** Kilogramme'"  as  a  Unit  of  Force,  E.  Budde,  K.  Streckcr. 
(Zeitschr.  Vereines  Deutsch.  Ing.  67.  pp.  808-806,  Feb.  22,  1918.)— Discusses 
the  use  of  the  word  "  kilogramme  "  in  the  sense  of  m  and  of  mg ;  points  out 
that  the  latter  is  good  for  engineers'  statical  calculations,  but  is  becoming 
increasingly  inconvenient  in  dynamical  calculations.  Suggests  that  the 
kilogramme-unit  of  mg  be  called  a  "  kilobar "  ;  so  that  1  kilowatt  ss  102 
kilobar-metres.  A.  D. 

760.  The  Errors  in  a  Repetition-theodolite.  O.  Israel.  (Zeitschr.  In- 
strumentenk.  88.  pp.  61-68,  Feb.,  1918.  Dissertation,  Dresden,  1912.)— After 
treating  the  genera]  theory  of  errors  as  applied  to  this  kind  of  instrument, 
the  author  considers  the  special  case  of  an  instrument  due  to  Heyde,  the 
dimensions  and  component  details  of  which  are  given.  P.  E.  S. 

760.  Deformation  and  Interference  of  Waves  in  Gases.  L.  Crussard. 
(Comptes  Rendus,  166.  pp.  447-460,  Feb.  10, 1918.)— The  author  first  investi- 
gates the  deformation  of  a  plane  wave  traversing  a  perfect  gas,  and  then 
considers  the  interference  produced  by  certain  disturbances.  H.  H.  Ho. 

761.  Automatic  Registration  of  the  Relation  between  Stresses  and  Deformation 
of  Materials  under  Shock.  A.  Gagarine.  (Rev.  de  Metallurgie,  9.  pp.  1189- 
1207,  Dec,  1912.)— The  author  describes  the  construction  and  use  of  an 
apparatus  for  recording  the  behaviour  of  materials  during  shock  tests. 

F.  C.  A.  H.  L. 

762.  The  Structure  of  the  Atom.  J.  J.  Thomson.  (Engineering,  96. 
pp.   282-288,    Feb.    14;   266-268,    Feb.   21;    800-802,  Feb.  28;    846-847, 
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March  14,  and  pp.  897^98,  March  21,  1913.  Electrician,  70.  pp.  1096-1097, 
March  21,  and  pp.  1188-1186,  March  28, 1918.  Abstract  of  lectures  delivered 
before  the  Royal  Inst) 

763.  Minkowski's  Mechanics,  F.  J.  de  Wisniewski.  (Ann.  d.  Physik, 
40.  2.  pp.  887-890,  Feb.  4, 1918.)— Mathematical.  E.  H.  B. 

764.  Relativity  Equations.  C.  Cailler.  (Archives  des  Sciences,  86. 
pp.  109-189,  Feb.,  1918.)— An  analytical  treatment  of  the  principle  of 
relativity  and  its  geometry.     [See  Abstract  No.  2277  (1906).]  E.  H.  B. 

765.  Space-time  Lines  in  Minkowski's  "  World"  F.  Kottler.  (Akad. 
Wiss.  Wien,  Ber.  121.  2a.  pp.  1669-1769,  Oct.,  1912.)— A  mathematical  treatise 
on  this  four-dimensional  geometry.  E.  H.  B. 

766.  Molecular  Theory.  H.  A.  Lorentz.  (Archives  Musee  Teyler,  1. 
Ser.  8.  pp.  48-74,  1912.) — A  lecture  on  various  modem  aspects  of  molecular 
theory,  including  radio-active  transformations,  Brownian  movements,  and  the 
laws  of  radiation.  E.  E.  F. 

767.  Relativity-  and  Kinematics,  E.  Borel.  (Comptes  Rendus,  166. 
pp.  216-218,  Jan.  20, 1918.)— By  consideration  of  three  systems  with  velocities 
differing  in  magnitudes  and  directions,  the  author  reaches  the  following 
conclusion  : — ^A  system  which  to  observers  on  it  increases  uniformly  in  its 
translational  velocity  ought  to  appear  in  rotation  to  observers  not  on  the 
system.    [See  Abstract  No.  828  (1918).]  E.  H.  B. 

768.  Rainfall  over  the  Balkan  Peninsula,  F.  Trzebitzky.  [Review  by 
M.  Marakovid.]  (Meteorolog.  Zeitsqhr.  29.  pp.  617-622,  Nov.,  1912.)— Rain- 
fall  records  are  lacking  in  many  parts  of  the  Balkan  peninsula,  especially  in 
Servia  and  Turkey,  while  in  other  parts  they  refer  to  different  epochs  or  form 
incomplete  series.  The  author  gives  tables  for  monthly,  seasonal,  and  yearly 
amounts  of  rainfall  for  the  period  1894  to  1906  from  the  records  of  880 
stations.  Extrapolation  was  necessary  where  the  observations  were  incom- 
plete. The  peninsula  can  be  divided  into  two  parts,  according  as  the  annual 
rainfall  is  greater  or  less  than  1000  mm.  The  smaller  area  to  the  west  has  a 
fall  of  more  than  1000  mm.,  the  bounding  isohyetal  of  1000  mm.  running  in  a 
NW.-SE.  direction  from  NW.  Croatia  to  the  Gulf  of  Corinth.  In  an  area 
near  the  Gulf  of  Fiume  annual  rainfall  exceeds  2000  mm.,  while  near  the 
Bight  of  Cattaro,  west  of  Montenegro,  there  is  an  annual  total  of  4700  mm., 
this  being  the  wettest  district  of  Middle  Europe.  Round  about  Constanza 
and  Varna  on  the  Black  Sea  the  annual  total  is  less  than  600  mm.  As  usual 
the  isohyetals  run  closely  parallel  to  the  contour  lines.  As  regards  seasonal 
variation  the  western  side  has  a  prominent  minimum  in  summer,  when  south 
of  Corfu  that  district  is  rainless.  Winter  on  the  western  side  is  the  wet 
season,  the  south  being  wetter  than  the  north.  The  continental  part  of  the 
district,  comprising  Bosnia,  Servia,  and  Bulgaria,  has  a  prominent  summer 
maximum.  The  east  side  has  a  summer  maximum  in  the  north  and  a  double 
maximum  (summer  and  winter)  on  the  coast  of  the  Black  Sea.  In  Greece 
the  maxima  occur  in  autumn  or  winter.  The  number  of  rain  days  has  a 
maximum  in  the  spring.  The  max.  summer  rainfall  of  the  interior  is  caused 
by  heavy  thunderstorms.  The  rainiest  months  are  Dec  (in  the  Mediterranean 
regiop)  and  June  (in  the  north),  the  transition  between  the  two  being  effected 
gradually.  R.  C 
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760,  Indications  of  the  Seismograph  at  the  Central  Office  of  Meteorology  and 
Geodynamics  at  Rome,  G.  Agamennone.  (Accad.  Lincei,  Atti,  22.  pp.  175- 
179,  Feb.  2,  1918.)— Tacchini  has  previously  communicated  the  effects  of 
mine  and  powder-mill  explosions  on  this  instrument,  and  it  seemed»not  less 
interesting  to  record  the  effects  produced  by  the  shock fof  the  fall  of  a  heavy 
wall.  The  author's  minute  inquiries  elicited  the  information  that  this  shock 
which  occurred  on  the  morning  of  Jan.  8, 1918,  or  its  reflection,  was  felt  by 
persons  all  over  an  area  of  radius  850  m.,  or  about  400,000]}sq.  m.  The 
seismograph  was  at  about  700  m.  distance,  double  the  extreme  distance  at 
which  the  shock  was  perceptible  to  the  human  senses,  but  nevertheless  did 
not  fail  to  register  distinctly  the  passage  of  the  waves  through  the  soil  over  it. 
The  commencement  of  the  disturbance  was  at  4h.  25m.  14s.  ±  2s.,  the  flrst 
waves  having  a  periodicity  of  about  1  sec,  shortly  succeededj^by  more 
rapid  ones  (0*8  sec).  Towards  the  N£.  the  first  maximum  had  an  amplitude 
of  0*1  mm.  at  4h.  25m.  16s.,  followed  by  another  at  4h.  25m.  17s.,  and  the 
vibrations  continued  till  4h.  15m.  87s.  On  the  NW.  the  max.  amplitude 
(0*15  mm.)  was  at  4h.  25m.  17s.,  after  which  the  movement  rapidly  diminished, 
the  waves  having  at  first  a  period  of  0*6  sec,  then  more  slowly  and  of  period- 
icity 1  sec.  till  the  end  4h.  25m.  87s.  Thus  the  actual  movement  of  the  ground 
must  have  been  very  small,  the  amplification  of  the  seismograph  being  80 
times,  the  values  0-1,0*15  mm.  giving  0*008  and  0*005  mm.  as  the  true  movements 
in  the  respective  directions  at  the  distance  of  the  observatory.  JiThe  maximum 
phase  occurring  at  2-8  sees,  after  the  commencement  indicates  the  proximity 
of  the  disturbance.  The  short  period  of  the  waves  corresponds  with  those 
produced  by  the  passage  of  a  heavy  vehicle  some  hours  aiterwards  on  the 
same  day,  giving  rise  to  waves  of  period  i  sec.  or  so.  For  true  seismic  shocks 
arising  in  the  vicinity  and  registered  by  the  instrument  the  period  is  generally 
about  1  sec.  and  rarely  less.  Thus  it  must  be  admitted  that  the  only  cause  of 
the  disturbances  registered  was  the  fall  of  this  heavy  wall,  of  weight  about 
8000  tons,  which,  thrown  down  all  at  once  upon  the  ground,  i  propagated  all 
round  a  very  strong  shock.  F.  W.  H. 

770.  Influence  cf  Pressure-variations  on  the  Weather  in  Austria  North  of  the 
Alps.  O.  V.  Myrbach-Rheinfeld.  (Meteorolog.  Zeitschr.  80.  pp.  18-28, 
Jan.,  1918.) — ^A  numerical  value  is  assigned  to  the  weather  of  each  day,  account 
being  taken  of  cloud  and  precipitation  only.  The  scale  is  drawn  up  from  the 
consideration  that  the  cause  which  usually  produces  cloud,  namely,  ascent  of 
air,  when  carried  far  enough,  produces  also  precipitation ;  and  it  is  made  con- 
tinuous, starting  from  clear  sl^  and  passing  through  cloudy  sky,  overcast  and 
showery,  to  long-continued  and  heavy  rain.  The  change  of  pressure  from 
one  morning  to  the^next,  i.e.  the  values  from  which  isallobaric  maps  for  a  24- 
hour  time  interval  are  prepared,  are  also  determined  for  each  day,  and  curves 
are  drawn  showing  the  course  of  the  weather  throughout  each  month  and  the 
corresponding  pressure-changes.  It  is  found  that,  for  the  region  considered, 
bad  weather  is  associated  with  a  simultaneous  increase  in  pressure,  and  good 
weather  with  a  decrease,  the  variations  being  roughly  proportional  to  one 
another.  The  influence  of  pressure  itself,  as  distinguished  from  change  of 
pressure,  is  superposed  upon  this  effect,  especially  for  the  high-pressure  con- 
ditions of  anticyclones.  The  first  result  is  the  opposite  of  that  found  for  more 
level  countries,  and  is  accounted  for  by  the  Alpine  chain,  which  causes  the 
NW.  winds  of  a  region  of  rising  pressure  to  ascend,  so  that  bad  weather  is 
produced ;  while  the  SW.  wind  of  a  region  of  falling  pressure  is  a  descending 
one,  and  the  weather  in  the  locality  is  therefore  dry  and  fine.  R.  C. 
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771.  Observations  of  the  Neutral  Points  of  Atmospheric  Polarisation.  C. 
Dorno.  (Meteorolog.  Zeitschr.  80.  pp.  71-80,  Feb.,  I918.)--The  observations 
were  made  with  a  Savart's  polariscope,  and  the  calculation  of  the  mean  values 
given  at  the  end  of  the  accompanying  tables  are  based  only  on  the  results  of 
cloudless  days  on  which  the  sky  showed  only  trifling  deviations  from  perfect 
transparency,  and  so  the  influence  of  cloud  on  these  numbers  does  not 
require  consideration.  The  first  period,  Oct.,  1911,  to  May,  1912,  gives  very 
small  values  for  the  deviation  of  the  Arago  point  from  the  "Anti-Solar" 
point.  There  are  given  values  also  for  the  respective  positions  of  the  Babinet 
and  Brewster  point,  and  more  detailed  monthly  values  both  from  morning  and 
evening  observations  for  all  three  points.  The  magnitudes  of  the  deviations 
of  the  Babinet  and  the  Brewster  points  vary  somewhat  as  follows  :  Bw  >  Bb 
from  Oct.  to  Feb.  and  in  September,  Bw  <  Bb  in  March  to  May  (the  clearest 
months),  whilst  in  general  Bb  <  Ag  in  Oct.  to  Dec.  and  March  to  May,  but 
Bb  >  Ag  in  Jan.,  Feb.,  and  Sept.  A  striking  result  not  hitherto  met  with  is  the 
small  difference  between  the  Bb  and  the  Ag  values.  A  comparison  of  some 
of  the  author's  results  with  those  of  Suring,  Plassmann,  Platania,  and  Busch 
is  given  in  a  short  table,  the  latter  generally  showing  the  smaller  values  for  Bb 
than  for  Ag.  The  effect  of  the  various  cloud-forms  on  the  positions  of  these 
points  is  next  considered,  as  also  the  presence  of  a  remarkable  halo  on  the 
afternoon  of  May  4 ;  this  was  itself  positively  polarised,  but  inside  there 
prevailed  partly  negative  polarisation,  the  neutral  lines  going  above  and  below 
through  the  inner  (red)  border,  the  points  Bb  <  Bw  lying  in  the  red.  With 
regard  to  the  polarisation  of  the  clouds  themselves,  the  clearest  stratus  and 
cirro-stratus  were  in  general  unpolarised,  and  probably  also  the  cirrus  and 
alto-cumulus  for  the  small  traces  of  polarisation  observed  were  no  doubt 
due  to  small  patches  of  intervening  blue  sky.  As  for  the  fracto-cumulus 
clouds,  the  author  still  leaves  open  the  question  as  to  their  polarisation. 

F.  W.  H. 

772.  The  Absorption  of  Light  in  the  Atmosphere,  G.  MUller.  [Review 
by  A.  Defant.]  (Meteorolog.  Zeitschr.  29.  pp.  511-516,  Nov.,  1912.)— 
Observations  of  light  intensity  according  to  different  wave-lengths  of  the 
spectrum  were  made  in  the  spring  of  1910  at  altitudes  of  100,  1950,  and 
8260  m.  in  the  island  of  Teneriffe,  by  means  of  the  Glan-Vogel  spectral 
photometer  of  the  Potsdam  Observatory,  to  determine  the  coefficient  of 
transmission  of  the  atmosphere  as  derived  from  the  Bouguer-Pouillet 
formula.  Curves  are  plotted  giving  the  relation  between  coefficient  of 
transmission  and  wave-length  at  each  level,  and  curves  already  obtained 
for  Washington,  Potsdam,  Mount  Wilson,  and  Mount  Whitney  are  added 
for  comparison.  The  curves  are"  very  similar  to  one  another,  the  coefficient 
being  relatively  low  for  low  wave-lengths  and  high  for  high  wave-lengths. 
The  mean  coefficient  naturally  increases  with  increasing  altitude  of  the 
station,  and  at  the  highest  stations  (over  8000  m.)  only  4  per  cent,  of  red 
rays  is  absorbed.  All  the  curves,  except  that  for  Mount  Whitney  (4420  m.), 
exhibit  an  inflection  at  X0'570  to  X0*580,  indicating  selective  absorption 
of  the  green  rays,  and  it  is  therefore  supposed  that  this  phenomenon  is 
confined  to  the  lower  layers  up  to  about  8500  m. 

The  absolute  temperature  of  the  sun  is  deduced,  both  from  Wien's 
and  Planck's  formulae,  to  be  about  61^00°  abs.  R.  C. 

778.  Condensation  Nuclei  in  the  Atmosphere,    A,  Wigand.    (Meteorolog. 
Zeitschr.  80.  pp.  10-18,  Jan.,  1918.)— It  is  known  that  nuclei  are  necessary  for 
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condensation,  and  that  the  forces  which  cause  water-vapour  to  condense  on 
them  are  either  molecular,  including  physical  adsorption  and  chemical  absorp- 
tion, or  electrical,  as  when  the  condensation  takes  place  on  ions.  Physical 
forces  include  surface-tension  effects  whereby  water  is  more  freely  condensed 
on  surfaces  having  small  curvature  than  on  those  with  large  curvature ; 
chemical  forces  include  those  producing  condensation  on  hygroscopic 
substances ;  while  the  electrical  forces  favour  condensation  on  small  drops, 
but  not  on  large  ones,  for  the  same  charge.  The  amount  of  the  so-called 
"  dust "  upon  which  condensation  takes  place  can  be  determined  by  means  of 
Aitken's  dust-counter,  and  the  number  of  nuclei  per  c.cm.  thus  computed,  but 
the  nature  of  the  "  dust "  has  been  little  investigated.  The  author  carried  out 
experiments  to  show  that  ordinary  dust,  such  as  that  from  a  carpet  or  from 
coal,  does  not  readily  form  nuclei ;  but,  on  the  other  hand,  smoke  from  a 
cigarette  or  a  petroleum  lamp  provides  an  infinite  number  of  nuclei.  Pure 
carbon  dioxide,  however,  does  not  contain  favourable  nuclei.  It  is  probable 
that  smoke  contains  SOf  and  other  hygroscopic  gases,  but  it  is  known  that 
ions  are  produced  when  a  flame  burns,  and  condensation  may  take  place  on 
these,  provided  they  are  the  so-called  "  large  "  ions  of  low  mobility,  and  not 
the  "  small "  ions  which  are  the  usual  objects  of  observation  in  measurements 
of  atmospheric  electricity.  The  author  suggests  that  haze,  which  is  known  to 
be  electrically  charged,  and  to  provide  favourable  nuclei  for  condensation, 
is  composed  largely  of  matter  which  is  similar  to  the  large  ions  produced 
during  the  burning  process.  R.  C. 

774.  Results  of  Unmanned  Balloon  Ascents  in  the  North  Polar  Regions. 
H.  Maurice.  (Comptes  Rendus,  156.  pp.  78&-741,  March  8,  1918.>— The 
earliest  results  obtained  by  Teisserenc  de  Bort  and  Hildebrandsson  were 
published  in  1907.  Since  then  two  other  series  of  observations  have  been 
made  in  the  same  district  in  1908  and  1909,  and  some  of  the  balloons  sent  up 
in  1907  have  been  recovered  later.  All  the  balloons  were  sent  up  from 
Kiruna,  lat.  67°  60'  N.,  and  long.  17°  64'  E.  (of  Paris),  at  an  altitude  of  600  m. 
above  sea-level.  Seventy-two  balloons  in  all  were  sent  up,  41  of  which  were 
recovered,  and  89  of  these  have  given  available  results  (16  of  1907,  16 
of  1906,  and  8  of  1909).  The  greatest  height  reached  was  22,760  m.  on 
Feb.  24,  1908,  and  the  lowest  temperature  was  —76*6°  at  11,110  m.  on 
Feb.  18,  1909.  A  table  showing  some  of  the  principal  results  is  given  in 
the  paper.  Most  of  the  balloons  were  recovered  to  the  east  of  Kiruna,  thus 
showing  the  predominance  of  west  winds  in  the  upper  regions,  confirming 
the  polar  vortex  theory  of  Ferrel  and  the  earlier  observations  of  lofty  clouds. 
But  the  balloons  sent  up  on  the  coldest  winter  days  always  fell  very  near 
Kiruna,  and  often  a  little  to  the  west  of  it.  All  the  balloons  showed  that  above 
a  certain  height  the  vertical  [temperature]  gradient  vanishes  or  is  very  small, 
and  often  negative ;  above  [this  altitude]  the  temperature  only  shows  very 
slight  irregular  changes.  This  layer  was  consequently  named  the  isothermal 
layer,  or  stratosphere^  by  Teisserenc  de  Bort,who  was  the  first  to  demonstrate 
its  existence  in  the  temperate  zone.  In  our  latitudes  this  layer  is  met  with 
at  an  altitude  varjring  from  7000  to  12,000  m.,  and  its  temperature  varies 
from  46°  to  60°  C,  whilst  near  the  equator  it  is  not  found  lower  than  about 
16,000  m.  or  17,000  m.,  and  its  temperature  is  not  far  from  —86°.  In  Lapland 
but  little  seasonal  variations  seem  to  occur  ;  the  summer  and  winter  ascents 
give  but  little  different  results,  and  the  temperatures  in  the  upper  air 
"  depend  rather  on  the  general  meteorological  condition  than  the  season  of 
the  year."  Comparison  of  balloon  observations  made  simultaneously  at  Kiruna 
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and  at  Trappes  in  France  show  that  the  isothermal  layer  is  at  a  lower  level 
in  the  former  region  than  the  latter  (9800m.,  temp.— 49^  Kirana  ;  12,000m. 
and  — 66*^  Trappes).  At  greater  heights  there  is  but  little  difiFerence,  though 
on  the  whole  the  more  northerly  station  gives  higher  temperatures.  Finally, 
comparing  the  results  of  balloon  ascents  made  in  di£Eerent  regions  of  the 
globe,  we  arrive  at  the  somewhat  unexpected  result  that  at  a  very  great 
height  (such  as  16,000  m.)  we  get  a  temperature  of  —50°  to  —60^  in  the  cir- 
cumpolar  and  temperate  zones  and  — 80°  at  the  equator,  exactly  opposite  to 
the  temperature  variations  of  tlie  surface,  which  seems  to  indicate  that  the 
thickness  of  the  atmospheric  layers  in  which  the  vertical  movements  of  the 
air  take  place  is  much  greater  in  the  equatorial  regions  than  anywhere  else. 

F.  W.  H. 

776.  Icebergs  and  the  Temperature  of  Sea-water,     J.  Aitken.    (Nature, 
90.  pp.  518-515,  Jan.  9,  1918.) — Some  of  the  statements  made  by  Barnes  in 
his  two   papers   [see   Abstracts  Nos.    1010  (1912)   and  194  (1918)]  being 
apparently  incompatible,  the  author,  referring  to  the  researches  on  oceanic 
circulation  by  Carpenter  (1878)  and  himself,  describes  some  novel  experi- 
ments.    He  moors  a  lump  or  rod  of  ice  (from  air-free  water,  coloured  blue 
with  aniline)  in  salt  water ;  the  blue  ice-water  rises  to  the  surface,  but  does 
not  sink  at  all ;  Barnes  had  withdrawn  his  statement  that  he  believed  in 
a  rising  current  of  ice-water.     Aitken  then  drew  a  blue  line  in  the  water 
above  the  ice  by  passing  a  pipette  with  a  capillary  end,  charged  with  blue 
salt  water,  horizontally  through  the  water.    The  melting  ice  deflected  this 
line  upward  close  to  the  ice,  but  downward  further  away.    Thus  the  fused 
ice-water  kept  close  to  the  ice,  and  a  cold  downward  current  was  set  up 
further  away.    The  appearance  was  not  changed  when  a  long  rod  of  ice  was 
placed  in  a  deep  vessel  (1  ft.)  which  was  cooled  in  its  lower  portions.  Experi- 
ments on  a  large  scale  are  needed.    H,  T.  Barnes.    (Nature,  90.  pp.  671- 
678,  Feb.  20,  1918.)— Referring  to  his  letter  of  Dec,  1912  [see  Abstract 
No.    194   (1918)],    Barnes   reproduces    the    micro-thermogram    which    he 
obtained  in  June,  1912,  when  he  crossed  the  Atlantic  from  Europe  via  North 
of  Ireland  and  Cape  Race.    The  temperature  of  9  or  10°  C.  dropped  to  7° 
when  they  passed  the  "  Cold  Wall "  between  Gulf  Stream  and  Arctic  current 
and  went  down  further  to  4°,  but  rose  again  from  5°  to  6^°  in  the  neighbour- 
hood of  an  iceberg.    There  was  very  little  evidence  of  dilution  of  the  sea- 
water  by  the  ice-water,  because  the  melting  was  slew ;  sea-water  conduc- 
tivities taken  in  July,  1912,  at  26°  C.  fluctuated  between  0*0477  and  0*06  with- 
out  showing  any  regular  influence  of  icebergs.    East  of  the  Straits  of  Belle 
Isle  the  conductivity  rose  in  Oct.,  1912,  at  25°,  rapidly  for  the  first  180  miles, 
from  0*0486  to  0*052,  and  kept  then  nearly  constant  up  to  450  miles.    The 
great  Arctic  current  seems  to  be  of  a  lower  order  of  salinity.    There  is  no 
reply  to  Aitken.  H.  B. 

776.  Seiches  of  Lake  Inawasiro,  (Mathematico-Physical  Soc,  TokyC, 
Proc.  7.  pp.  24-29,  Feb.,  1918.)— The  lake  lies  570m.  above  sea-level;  it 
is  surrounded  by  steep  mountains  and  fairly  regular  in  shape,  12  by  10  km.  ; 
the  mean  depth  is  51  m.,  the  max.  depth  112  m.  The  observations  were  made 
by  students  of  Tokohu  University  under  Honda  and  with  his  instruments. 
Oscillations  were  observed  of  two  periods,  19*11  and  8*89  mins.  Oscilla- 
tions in  a  model  of  the  lake,  scales  1  :  25,000  and  12 :  10,000  (length  and 
depth),  were  produced  by  a  vibrating  vertical  rod  ;  the  periods  deduced 
from  these  experiments  would  be  19*58  and  911  mins.  There  seem  to  be 
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three  nodal  lines.  As  regards  the  origin  of  the  seiches,  it  is  suggested  th^t 
the  wind  heaps  tip  the  water  in  certain  parts ;  when  the  wind  decreases  or 
changes  its  direction,  the  water  returns  and  causes  seiche  oscillations. 

H.  B. 

777.  Seiches  of  Lake  Toya,  K.  Sano.  (Mathematico-Physical  Soc, 
Tokyo,  Proc.  7.  pp.  17-22,  Jan.,  1918.)— In  1906  Honda  obtained  a  period 
of  9*29  mins.  from  his  observations  of  this  lake,  the  calculated  period  from 
Marian's  formula  being  11*2  mins.  Had  allowance  been  made  for  the 
presence  of  the  island  at  the  centre  of  the  lake  better  values  would  have 
been  obtained ;  but  the  present  author,  calculating  the  period  on  a  different 
hypothesis  from  that  assumed  by  Honda,  found  a  closer  agreement  between 
the  calculated  and  observed  period.  The  lake  is  nearly  circular  in  form,  and 
has  an  island  also  circular  in  form  and  almost  concentric  with  it,  so  that 
we  may  consider  the  water  to  be  contained  between  two  coaxial  cylindrical 
surfaces  with  vertical  axis,  the  mean  depth  being  9*58  x  10*  cm.  If  a  and  b 
be  the  external  and  internal  radii  and  h  the  depth,  we  have  a  =  6  x  10*  cm., 
6  =  1*2  X  10*  cm.,  A  =:9'58  x  10*.  Figures  are  given  showing  the  nodal  lines 
where  the  vertical  component  velocities  of  the  water  vanish  in  different 
assumptions,  and  the  possible  periods  of  oscillation  are  calculated.  Instead 
of  Honda's  value,  the  author  obtains  a  period  of  10-24  mins.,  being  greater 
than  that  observed  by  about  10  %.  A  shorter  period  observed  by  Mori  in 
1911,  4*6  mins.,  may  correspond  to  one  of  the  other  possible  modes  of 
oscillation  (8*9  or  8*4  mins.),  but  may  be  due  to  a  change  of  depth  in  the  water 
of  the  lake.  F.  W.  H. 

778.  Production  of  Stationary  Tides  of  the  Second  Order  in  an  Ocean 
possessing  any  Law  of  Depth,  E.  Fichot.  (Comptes  Rendus,  156.  pp.  211- 
218,  Jan.  20, 1918.)— The  author  discusses  a  previous  paper  by  Rayleigh  [see 
Abstract  No.  1155  (1908)].  The  conclusion  drawn  is  that  nothing  will  oppose 
the  production  of  a  stationary  tide  of  the  second  order,  whose  deviation  from 
the  tide  proper  varies  with  the  extent  of  the  permanent  circulation  areas,  and 
it  will  depend  on  the  law  of  depth  and  the  continental  distribution. 

H.  H.  Ho. 

779.  An  Important  Problem  in  Cosmical Physics.  C.  St6rmer.  (Comptes 
Rendus,  166.  pp.  450-468,  Feb.  10,  1918.)— The  author  gives  further  results 
[see  Abstracts  Nos.  1827  (1911),  868  (1918)]  on  the  problem  of  finding  the 
motion  of  an  electrified  corpuscle  in  the  field  of  a  simple  magnet,  by  sup- 
posing that  the  corpuscle  is  subjected  to  the  action  of  a  central  force  emana- 
ting from  the  magnet  and  inversely  proportional  to  the  square  of  the 
distance.  From  the  equations  developed  the  trajectories  of  the  particles, 
equipotential  lines,  and  points  of  equilibrium  are  discussed,  and  a  series  of 
interesting  consequences  deduced.  H.  H.  Ho. 

780.  A  Mechanical  Problem  and  its  Applications  in  Cosmical  Physics. 
C.  Stdrmer.  (Comptes  Rendus,  156.  pp.  586-689,  Feb.  17,  1918.)— A 
previous  investigation  [see  preceding  Abstract]  on  the  trajectories  of 
electrified  corpuscles  in  a  simple  magnetic  field  is  shown  capable  of  a 
mechanical  interpretation  very  useful  for  the  study  of  trajectories.  Appli- 
cations are  made  to  Arrhenius'  theory  of  the  aurora  borealis,  in  which  he 
supposes  that  material  particles  are  ejected  from  the  sun  by  radiation- 
pressure  ;  to  the  theory  of  the  solar  corona ;  and  to  Birkeland's  ideas  upon 
the  zodiacal  light,  comets,  Saturn's  rings  and  cosmogony.  [Errata,  p.  926, 
March  17,  1918.]  H.  H.  Ho. 
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781.  Detection  of  General  Magnetic  Field  of  the  Sun.  G.  E.  Hale. 
(Terrestrial  Magnetism,  17.  pp.  178-178,  Dec,  1912.)— In  1908,  shortly  after 
magnetic  fields  had  been  detected  in  sun-spots,  attempts  were  made  at  the 
Mount  Wilson  Solar  Observatory  to  observe  the  Zeeman-efifect  due  to  the 
general  magnetic  field  of  the  sun.  The  investigation  was  resumed  in  1911, 
and  in  1912  with  the  greater  power  of  the  160-ft.  tower  telescope  and  76-ft. 
spectrograph.  The  dispersion  was  4*9  mm.  to  the  Angstrom  unit,  using  the 
third  order  of  a  large  Michelson  diffraction  grating.  A  Nicol  prism  is 
placed  in  front  of  the  spectrograph  slit,  in  combination  with  a  compound 
quarter- wave  plate  made  up  of  sections  of  mica  2  mm.  wide,  the  principal 
sections  of  successive  strips  making  an  angle  of  45^  with  the  slit  and  9QP  with 
each  other. 

A  series  of  photographs  of  the  spectrum  near  the  D  lines  were  made  with 
the  third  order,  and  with  the  slit  adjusted  to  various  latitudes  on  the  central 
meridian  of  the  sun.  With  very  few  exceptions  the  resulting  measurements 
of  the  displacements  of  the  lines  showed  that  these  were  positive  in  the 
northern  and  negative  in  the  southern  hemisphere,  their  magnitude  decreas- 
ing from  a  maximum  near  60°  north  or  south  latitude,  to  zero  near  the 
equator.  A  marked  feature  of  the  observations  lay  in  the  fact  that  only  a 
few  of  the  solar  lines  appeared  to  be  thus  affected,  the  others  showing  no 
shifts,  although  they  were  known  to  give  large  Zeeman-effects  in  the 
laboratory.  This  may  be  due  to  differences  of  level  in  the  solar  atmosphere. 
Another  series  of  observations  is  in  progress,  using  a  solar  image  161  in.  in 
diam.  C  P.  B. 

782.  Integrated  Spectrum  of  Milky  Way.  E.  A.  Fath.  (Astrophys.  Journ. 
86.  pp.  862-867,  Dec,  1912.  Contribution  from  the  Mount  Wilson  Solar 
Observatory,  No.  68.)— The  results  of  the  Harvard  spectroscopic  survey 
indicate  that  over  52  %  of  the  82,000  stellar  spectra  already  investigated 
belong  to  the  A  t3rpe,  and  that  the  ratio  of  A-type  stars  to  all  other  types 
increases  as  the  brightness  decreases.  Two-thirds  of  the  stars  investigated  in 
the  Milky  Way  are  of  the  A  type.  The  present  note  gives  the  result  of  an 
investigation  of  the  integrated  spectrum  of  the  Milky  Way,  undertaken  at  the 
Mount  Wilson  Observatory  with  a  special  spectrograph.  Exposures  of  from 
80  to  74  hours  were  given,  and  the  resulting  photographs  indicate  that  the 
spectrum  of  the  integrated  light  from  various  regions  of  the  Galaxy  is 
approximately  of  the  solar  type.  The  G  group  of  lines  is  faintly  indicated, 
and  the  strong  calcium  absorption  lines  H  and  K,  with  several  bands  further 
towards  the  ultra-violet.  C.  P.  B. 

783.  Relation  between  the  Spectra  and  other  Characteristics  of  the  Stars, 
H.  N.  Russell.  (Amer.  Philosoph.  Soc,  Proc.  51.  pp.  569-^79,  Oct.-Nov., 
1912.) — The  absolute  magnitude  of  stars  is  taken  as  the  stellar  magnitude 
they  would  appear  to  have  if  each  star  was  brought  to  the  standard  distance 
of  82  light  years  (parallax  of  0*10"').  Such  absolute  magnitudes,  when  plotted 
against  the  spectral  types,  show  that  most  of  the  stars  belong  to  a  series  in 
which  the  fainter  are  redder  than  the  brighter,  while  a  few  outstanding  stars 
of  each  spectral  class  greatly  exceed  in  brightness  those  belonging  to  this 
series.  Hertzsprung  has  called  these  "dwarf"  and  "giant"  stars.  The 
relation  between  absolute  magnitude  and  spectral  type  appears  to  be 
independent  of  the  origin  of  the  particular  star  or  group  under  consideration, 
and  can  be  represented  by  Abs.  Mag.  =  05  —  2*2(Sp.  —  A),  in  which  the 
spectrum  B  is  counted  as  0,  A  as  1,  P  as  2,  etc.    Of  218  stars  with  fairly 
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reliable  parallax  and  spectrum  determinations,  69  %  have  an  absolute 
magnitude  within  one  of  that  computed  by  this  formula.  First  magnitude 
giant  stars,  not  included  in  above  consideration,  can  be  seen  at  enormous 
distances,  and  consequently  form  a  disproportionate  part  of  the  stars  visible 
to  the  eye ;  few  are  near  enough  for  reliable  parallax  measurements.  The 
respects  in  which  giant  and  dwarf  stars  differ,  besides  in  brightness,  are  con- 
sidered in  binary  stars,  with  orbital  elements  and  apparent  brightness  known  ; 
the  ratio  L'/M*  (L  =3  combined  light ;  M,  combined  mass)  can  be  deter- 
mined without  knowing  the  parallax.  The  author  has,  by  statistical  methods, 
extended  this  principle  to  stars  physically  connected,  but  whose  orbits 
cannot  be  computed.  Three  hundred  and  fifty  stars  have  been  so  investi- 
gated, and  found  to  fall  into  two  series  of  high  and  low  luminosity  per  unit 
mass  respectively.  In  these  the  mean  absolute  magnitudes  agree  almost 
perfectly  with  those  derived  for  other  groups.  The  author  concludes  that  a 
"  B "  class  star  is  8  to  4  times  the  sun's  diameter,  15  times  his  area,  200 
times  as  bright,  and  therefore  15  times  his  surface  brightness.  Similarly, 
"  A  "  class  stars  have  a  surface  intensity  of  5  times  the  sun's.  Faint  stars  of 
classes  "  K6  "  and  "  M  "  average  only  1/lOOth  of  the  sun's  light,  with  masses 
exceeding  half  the  sun's ;  such  diminution  of  surface  brightness  with  in- 
creased redness,  proved  in  the  dwarf  stars,  supports  the  hypothesis  that 
spectral  class  differences  are  due  to  surface  temperature  differences,  and  this 
also  applies  to  giant  stars.  The  latter,  nearly  equal  in  brightness  for  all 
spectral  types,  must  decrease  very  rapidly  in  density  with  increasing  redness. 
If  stars  are  arranged  in  order  of  increasing  density,  the  series  begins  with 
giant  stars  of  class  "  M,"  passes  through  giant  series  to  "  B,"  then  through 
the  dwarf  stars  to  the  faint  red.  This  agrees  with  the  theoretical  behaviour 
of  masses  of  stellar  gas  left  to  gravity  and  radiation.  The  highest  tempera- 
ture will  be  attained  at  a  density  for  which  the  departures  from  the  gas 
laws  are  considerable,  but  probably  before  the  density  is  as  great  as  water. 
"  B  "  and  "  A  "  class  stars  (the  hottest)  are  found  to  have  one-fifth  the  density 
of  water.  The  author's  hypothesis  is  that  giant  and  dwarf  stars  represent 
different  stages  in  stellar  evolution,  the  former  being  young  stars  growing 
hotter,  and  the  latter  old  stars  growing  colder  and  redder.  H.  F.  H. 

784.  Observations  of  RCygni  near  Minimum.  T.  E.  Espin.  (Roy. 
Astronom.  Soc,  M.N.  78.  pp.  164-166,  Jan.,  1918.)— Observations  were  made 
during  the  minimum  of  this  interesting  variable,  1912  Sept.  2-Nov.  29,  with  a 
small  spectroscope  of  low  dispersion  capable  of  showing  the  spectrum  of 
Nova  Lacertae  when  only  12th  mag.  Examination  of  the  star  disc  with  high 
powers  failed  to  show  any  signs  of  nebulosity.  C.  P.  B. 

785.  Motions  and  Distances  of  Bright  Stars.  H.  C.  Plummer.  (Roy. 
Astronom.  Soc.,  M.N.  78.  pp.  174r-191,  Jan.,  1918.>-In  a  former  paper  atten- 
tion was  drawn  to  the  probability  of  certain  star  groups  (Class  A)  moving 
nearly  paraUel  to  the  plane  of  the  Milky  Way.  The  present  paper  deals  with 
the  study  of  the  stars  of  class  (B— Bs)  from  a  similarjfpoint  of  view.  The 
general  conclusion  is  that  the  stars  of  Secchi's  type  I,  with  apparent  magni- 
tudes 8, 4,  and  5,  considered  as  a  whole,  are  very  thoroughly  distributed  in 
space.  The  results  are  discussed  in  relation  to  Schwarzschild's  ellipsoidal 
hypothesis.  ^-  ^'  ^' 

yOL.  XVI.— A.— 1918. 

Digitized  by  VjOOQIC 


264  SCIENCE  ABSTRACTS. 


LIGHT. 

786.  Prism  Spectrograph,  P.  Weiss  and  R.  Fortrat.  (Archives  des 
Sciences,  85.  pp.  5-27,  Jan.  15,  1918.) — Describes  two  similar  spectrographs, 
one  having  flint-glass  prisms,  the  other  quartz  prisms,  both  instruments 
having  high  resolving  power.  The  principle  of  autocollimation  is  employed. 
Light  from  a  narrow  slit  is  reflected  by  a  total -reflection  prism  on  to  a 
concave  mirror  ;  this  mirror  renders  the  light  parallel  and  sends  it  through 
a  train  of  Eve  prisms,  whose  refracting  angles  are  about  68°,  and  through  a 
right-angled  prism  of  half  this  angle,  whose  back  face  is  silvered,  thus  causing 
the  light  to  return  through  all  the  prisms  to  the  mirror,  which  focusses  the 
light  on  the  photographic  plate.  The  dispersion,  therefore,  is  equal  to  that 
obtained  with  eleven  prisms.  The  prisms  are  mounted  on  a  Hamy  train, 
ensuring  the  equality  of  the  angles  between  the  faces  of  consecutive  prisms 
when  they  are  turned ;  hence  a  ray  traversing  the  first  prism  at  minimum 
deviation  traverses  all  the  others  under  the  same  condition.  Special  features 
of  the  apparatus,  such  as  the  position  of  the  slit,  the  separating  power,  the  loss 
of  light  by  reflection,  and  the  optical  properties  of  the  glass  used  for  the 
prisms,  are  discussed  at  length.  In  the  quartz  prism  instrument  a  quartz 
lens  was  used  instead  of  the  concave  mirror.  The  quartz  prisms  were  cut 
with  the  optic  axis  parallel  to  the  refracting  edge,  a  method  suggested  by 
A.  Cotton,  and  the  refracting  angles  varied  from  64°  55'  15"  to  65°  2'  80".  A 
table  is  given  comparing  the  dispersions  obtained  with  other  spectrographs. 
Many  studies  of  band  sf>ectra  and  of  the  Zeeman-efiFect  in  absolute  measure 
have  been  made  with  the  instrument.  With  long  exposures  lines  have  been 
photographed  whose  feeble  intensity  renders  it  impossible  to  study  them  with 
a  grating.  Among  others,  important  new  lines  have  been  observed  in  the 
very  faint  violet  band  of  the  Swan  spectrum.  A.  W. 

787.  New  Application  of  Rontgen  Rays:  Micro-radiography,  P.  Goby. 
(Comptes  Rendus,  156.  pp.  686-688,  March  8, 1918.)— Describes,  with  diagrams 
and  constructional  details,  an  apparatus  by  means  of  which  radiograms  of 
microscopic  objects,  such  as  diatoms,  foraminifera,  etc.,  may  be  obtained 
with  such  sharpness  that  they  may  be  enlarged  15  or  20  times  with  little  loss 
of  definition,  and  hence  the  internal  structure  of  the  objects  may  be  easily 
studied.  A.  W. 

788.  Radiometer  Attachment  for  Monochromatic  Illuminator,  W.  W. 
Coblentz.  (Frank.  Inst.,  Journ.  175.  pp.  151-152,  Feb.,  1918.)— In  cases 
where  the  effect  of  light-stimuli  is  being  investigated  it  is  desirable  to  know 
the  energy  value  (mechanical  equivalent)  of  the  different  wave-lengths 
employed,  and  it  is  usually  desirable  to  reduce  the  energy  of  the  di£Eerent 
spectral  regions  to  the  same  value.  For  this  purpose  it  is  necessary  to  use 
a  radiometer  whose  working  is  independent  of  the  frequency  of  the  stimulus. 
The  most  useful  radiometer  which  requires  but  little  care  is  a  thermopile. 
The  Bi-Ag  thermopile  is  much  more  sensitive  than  an  iron-constantan  one. 
In  the  present  case  it  is  mounted  securely  in  an  air-tight  metal  box  fitted  with 
a  quartz  window.  The  diam.  of  the  Bi-wire  is  0*1  mm.,  and  that  of  the 
Ag-wire  0*04  mm.    The  metal  case  moves  in  a  vertical  slide  in  front  of  the 
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spectrometer  slit,  so  that  it  can  be  brought  in  front  of  the  slit  or  be  raised 
above  it  at  will.  The  thermopile  is  connected  to  a  galvanometer  whose 
readings  will  be  a  measure  of  the  energy  of  the  light  falling  on  the  junctions. 
The  apparatus  is  being  made  by  Hilger.  A.  W. 

789.  "CelHL"  A  Non-inflammable  Cinematograph  Film.  C.  R.  Hen- 
nings.  (Photographic  Journ.  68.  pp.  10-18;  Discussion,  pp.  18-14,  Jan., 
1918.)— The  celluloid  of  the  ordinary  cinematograph  film  is  a  compound 
of  nitro-cellulose  and  camphor.  It  is  highly  combustible,  burning  rapidly 
and  in  such  a  manner  as  to  quickly  involve  surrounding  objects,  while  the 
gases  evolved,  which  include  carbon  monoxide,  oxide  of  nitrogen,  and 
hydrocyanic  acid  are  highly  poisonous.  On  the  other  hand,  the  "  cellit"  film 
is  practically  non-inflammable,  and,  so  far  as  the  adhesion  of  the  emulsion 
and  the  suppleness  of  the  base  are  concerned,  the  two  types  of  film  are 
identical.  It  is  almost  impossible  to  distinguish  the  two  by  mere  outward 
appearance.  "  Cellit,"  however,  expands  more  than  ordinary  film  in  develop- 
ing, fixing,  etc.,  the  expansion  with  celluloid  being  0*8  %,  with  "  cellit " 
1*2  %.  The  film  after  drying  assumes  its  original  size,  and  no  shrinkage, 
such  as  would  lead  to  inaccuracy  in  the  perforations,  occurs  with  several 
months'  storage.  The  new  film  is  developed,  fixed,  and  washed  in  the  same 
manner  as  the  celluloid  film,  and  the  pictures  are  identical  and  may  be 
coloured  in  a  similar  way.  A.  £.  G. 

790.  Formation  of  Mirrors  by  Scattering  due  to  Kathode  Rays,  G. 
Ri^melin.  (Phys.  Zeitschr.  18.  pp.  1222-1228,  Dec.  15,  1912.)— A  descrip- 
tion is  given  of  apparatus  suitable  for  quickly  obtaining  a  thin  film  of  metal 
by  scattering  produced  by  kathode  rays.  This  is  a  most  convenient  manner 
of  forming  thin  layers  of  different  metals  for  the  purpose  of  studying  their 
optical  properties.  A.  E.  G. 

791.  Absorption  Curves  of  Colloidal  Silver  Solutions.  R.  Gans.  (Phys. 
Zeitschr.  18.  pp.  1186-1186,  Dec.  16,  1912.)— The  author  has  recently  shown 
[Abstract  No.  1828  (1912)]  that  the  ultra-microscopic  particles  in  colloidal 
gold  solutions  must  be  of  nearly  spherical  form.  He  is  now  investigating 
the  form  of  the  particles  of  a  silver  solution,  and  by  way  of  preliminary  gives 
the  calculated  absorption  curves  corresponding  to  twelve  dififerent  assumed 
forms  of  the  particles.  The  absorption  curve  is  seen  to  depend  largely  on 
the  form  of  the  particle.  Hence,  when  the  measures  necessary  to  obtain  the 
actual  absorption  curve  are  concluded,  it  should  be  possible  to  deduce  from 
them  the  required  form.  In  making  the  calculations,  data  given  by  E. 
Muller  [Abstract  No.  1867  (1911)]  were  used,  and  the  particles  were  assumed 
to  be  ellipsoids  of  rotation  infinitely  small  compared  to  the  wave-length  of 
light.  The  twelve  values  assumed  for  the  ratio  of  axes  include  the  values 
0  and  1,  covering  the  cases  of  sphere,  disc,  and  rod.  A.  E. 

792.  Refractive  Index  Determinations  with  the  Microscope,  H.  E.  Merwin. 
(Washington  Acad.  Sci.,  Journ.  8.  pp.  86-40,  Jan.  19,  1918.)— Various  immer- 
sion liquids  have  been  in  use  for  the  determination  of  refractive  indices  over 
the  interval  1*88  to  1*80  ;  mixtures  of  amorphous  sulphur  and  selenium  have 
been  found  useful  over  the  range  (for  sodium  light)  2*1  to  2*4.  In  the  present 
paj>er  immersion  media  are  described  to  fill  the  gap  1*80  to  210,  and 
to  extend  the  series  beyond  2*4,  or  in  special  cases,  particularly  when  a 
refractometer  is  not  at  hand  for  standardising  the  liquids,  take  the  place 

VOL.  XVI.— A. — 1918.  ^  , 

Digitized  by  VjOOQ IC 


256  SCIENCE  ABSTRACTS. 

of  media  hitherto  used.  For  the  latter  purpose  solids  have  been  found  which 
may  be  mixed  in  given  proportions  by  weight  to  produce  permanent  standard 
media.  These  are  either  vitreous  (more  or  less  rigid)  or  liquid  (fluid).  For 
details  the  original  paper  should  be  consulted.  A.  W. 

703.  Double  Refraction  produced  by  Distortion  of  Elastic  Bodies,  according 
to  Volterra's  Theory.  O.  M.  Corbino.  (Nature,  90.  pp.  540-641,  Jan.  16, 
1918.) — A  republication  of  researches  by  the  author  and  G.  C.  Trabacchi, 
hitherto  only  published  in  Italy  [Abstract  No.  1159  (1909)],  in  which  it  is 
shown  how,  starting  from  Volterra's  general  formulae,  the  double  refraction 
produced  by  distortion  of  a  cylindrical  ring  of  elastic  substance,  in  which  a 
radial  or  parallel  slot  has  been  cut,  and  the  cut  surfaces  then  glued  together, 
may  be  mathematically  deduced,  and  such  deductions  experimentally  verified. 
Photographs  of  the  various  effects  obtained  are  reproduced.  W.  H.  Si. 

794.  Limits  of  Application  of  Polarisation  Photometers  to  Investigations  on 
Diffusely  Reflecting  Surfaces.  V.  Niivrat.  (Akad.  Wiss.  Wien,  Ber.  121.  2a. 
pp.  1289-1296,  July,  1912.)— The  author  discusses  the  extent  to  which  "shiny" 
reflection  from  a  so-called  matt  surface  may  lead  to  polarisation,  and  hence 
exclude  the  use  of  polarisation  photometers  for  studying  the  intensity  of  light 
reflected  therefrom.  Previous  investigations  show  that  the  effect  is  more 
pronounced  when  the  light  strikes  the  surface  at  an  oblique  angle,  and  when 
the  material  is  coloured  [see  Abstract  No.  666  (1912)].  Some  detailed 
numerical  experiments  on  this  point  are  described,  and  the  results  collected 
in  tabular  form.  These  show  that  true  diffused  reflection  is  characteristic  of 
surfaces  which  consist  of  permeable  cloudy  media.  In  order  that  such 
directly  reflected  light  as  exists  may  be  practically  unpolarised  the  angle 
between  the  incident  and  reflected  ray  should  be  as  small  as  possible,  prefer- 
ably within  10^.  In  the  case  of  plates  composed  of  compressed  powder,  and 
presenting  surfaces  the  size  of  the  particles  on  which  is  large  compared  with 
the  wave-length  of  light,  polarisation  is  to  a  great  extent  suppressed  and  the 
safe  angle  of  inclination  may  be  increased  somewhat.  J.  S.  D. 

796.  Non-focal  Images  of  Gratings.  M.  Wolfke.  (Ann.  d.  Physik,  40. 1. 
pp.  194-200,  Dec.  81, 1912.) — Discusses  some  experiments  which  show  that 
Abbe's  theory  of  diffraction  images  requires  revision.  In  the  general  case, 
when  several  chief  maxima  come  into  operation,  the  image  is  distinctly 
affected  by  a  displacement  in  the  direction  of  the  principal  axis.  The 
original  image  returns  in  all  positions  distant  from  the  focal  plane  by  a 
multiple  of  //X,  where  y  is  the  element  of  the  grating  and  X  the  wave-length. 
The  greater  the  distance  from  the  focal  plane  the  less  distinct  is  the  image, 
but  the  fringes  are  distinctly  seen  even  at  a  distance  of  4//X,  A  new  deriva- 
tion of  the  image  equations,  rendered  necessary  by  these  observations,  is 
given.    [See  Abstracts  Nos.  616, 1474  (1911).]  E.  E.  F. 

796.  Optical  Constants  of  Certain  Metals  in  the  Infra-red.  K.  Fdrsterliog 
and  V.  Fr^edericksz.  (Ann.  d.  Physik,  40.  2.  pp.  201-282,  Feb.  4,  1918.) 
— Using  a  Wadsworth  monochromator  and  a  polarisation  spectrometer  in 
conjunction  with  a  bolometer,  the  optical  constants  were  determined  for 
Ag,  Cu,  Au,  Pt,  and  Ir.  The  results  are  tabulated  and  graphed,  and  theory 
given,  the  experimental  and  calculated  results  being  in  good  agreement, 
though  some  discrepancies  are  noted.  A.  W. 
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797.  Molecular  Impact  and  the  Emission  of  Light.  H.  Pettersson. 
(Phys.  Zeitschr.  14.  pp.  109-112,  Feb.  1, 1913.>-It  is  assumed  that  the  state  of 
vibration  of  a  resonator  varies  with  the  time  elapsed  since  collision.  Imme- 
diately after  collision  the  vibration  is  irregular,  like  that  of  white  light.  Most 
of  the  components  are  strongly  damped,  but  those  corresponding  to  the 
proper  frequencies  of  the  resonator  gradually  emerge  and  finally  survive 
the  others.  When  the  time  between  collisions  is  long,  as  in  rarefied  gases, 
the  proper  frequencies  are  the  only  ones  which  give  a  measurable  effect. 
This  observable  emission  and  absorption  thus  depends  upon  the  frequency 
of  molecular  impact,  and  certain  phenomena  lately  discovered  by  Angstrom, 
V.  Baur,  and  Wood  may  be  explained  on  these  lines.  E.  E.  F. 

798.  Rod  Vision.  O.  Lummer.  (Phys.  Zeitschr.  14.  pp.  97-102,  Feb.  1, 
1918.)— Quotes  some  observations  to  show  that  on  a  clear  star-light  night 
vision  is  chiefly  a  function  of  the  rods,  and  is  therefore  colour-blind.  Most 
stars  are  seen  by  indirect  vision.  The  Pleiades  when  looked  at  straight 
shrink  to  a  few  points  of  feeble  luminosity,  whereas  they  produce  a  bright 
silver-white  image  when  seen  with  the  circumfoveal  areas  of  the  retina.  An 
accurate  knowledge  of  the  curves  of  visual  intensity  in  the  spectrum  has  only 
become  possible  by  the  realisation  of  the  ideal  black  body,  and  with  the  help  of 
the  spectrum  flicker  photometer.  The  maximum  of  sensitiveness  is  a  wave- 
length 5560  for  the  cones  and  at  5150  for  the  rods.  The  observations  quoted 
were  made  in  a  balloon  voyage  in  the  full  moonlight  and  during  a  stay  in  the 
Iser  Mountains.  Stars  with  a  "  rod- white  "  luminosity  could  be  made  to  dis- 
appear by  bringing  the  colour-discriminating  cones  into  activity.  Their 
disappearance  was  often  marked  by  scintillation  or  by  sudden  displacements. 

E.  E.  F. 

'tW,  Projection  of  Natural  Colours,  A.  Gu6bhard.  (Comptes  Rendus, 
156.  pp.  127-129,  Jan.  18, 1918.)— A  paper  discussing  the  theoretical  possi- 
bility of  obtaining  a  reversible  arrangement  for  the  automatic  reconstitution 
of  the  natural  colours  of  objects  in  projection.  A.  W. 

800.  Electric  and  Magnetic  Double  Refraction,  II.  and  III.  W.  Voigt. 
(Gesell.  Wiss.  Gottingen,  Nachr.,  Math.-phys.  Klasse,  7.  pp.  882-848,  and 
pp.  861-878,  1912.}— A  theoretical  treatment  with  special  reference  to  the 
anomalous  dispersion  and  absorption  lines  [see  Abstract  No.  66  (1918)]. 

E.  H.  B. 

801.  Resonance  Spectra  of  Iodine  by  Multil^le  Excitation.  R.  W.  Wood. 
(Phil.  Mag.  24.  pp.  678-698,  Oct.,  1912.  Phys.  Zeitschr.  14.  pp.  177-189, 
March  1,  I918.)--In  previous  work  the  spectra  excited  by  many  widely 
separated  wave-lengths  have  been  studied  [see  Abstract  No.  42  (1912)],  but 
the  author  came  to  the  conclusion  that  no  great  advance  could  be  made 
until  some  method  was  devised  for  varjring  the  wave-length  of  the  exciting 
light  by  very  small  amounts.  A  step  has  now  been  made  in  that  direction, 
and  some  surprising  results  have  been  obtained  which  throw  light  on  some 
points  hitherto  difi&cult  to  explain.  The  resonance  spectrum  suffers  profound 
changes  when  small  changes  occur  in  the  structure  of  the  exciting  line.  The 
complexity  of  the  iodine  absorption  spectrum  has  been  greatly  under- 
estimated. Every  increase  in  resolving  power  brings  more  structure  into 
view,  and  the  elaborate  maps  and  tables  of  wave-lengths  which  have  been 
published  from  time  to  time  are  absolutely  worthless.    For  instance,  seven 
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sharp  absorption  lines  of  iodine  are  now  found  within  the  green  mercury  line 
emitted  by  the  quartz  mercury  arc,  where  there  is  only  a  single  line  on 
Hasselberg's  great  map  of  the  iodine  spectrum.  In  one  of  the  yellow  mercury 
lines  14  absorption  lines  are  found,  and  12  in  the  other.  When,  therefore, 
the  resonance  spectrum  is  excited  by  one  or  other  of  these  lines,  from  7  to 
14  different  frequencies  may  respond  to  what  might  be  called  monochro- 
matic excitation.  It  becomes  at  once  clear  why  a  small  change  in  the  distri- 
bution of  intensity  in  the  exciting  line  or  in  its  structure  may  modify  the 
resonance  spectrum.  The  author  has  even  succeeded  in  modifying  the 
structure  by  the  use  of  ray  filters  which  remove  certain  frequencies  from 
the  exciting  line:  eg,  by  passing  the  green  light  from  the  mercury  arc 
through  bromine  vapour  before  it  enters  the  iodine  vapour  a  change  can  be 
produced  in  the  resonance  spectrum  excited  by  the  green  mercury  line.  The 
same  method  could  doubtless  be  applied  to  the  sodium  resonance  spectrum, 
but  the  iodine  vapour  is  very  much  easier  to  handle.  The  resonance  spectra, 
as  a  whole,  was  photographed  with  a  large  8-prism  spectrograph,  and 
for  studying  the  structure  of  the  resonance  lines  themselves,  as  affected  by 
the  structure  of  the  exciting  line,  a  concave  grating  was  employed.  The 
absorption  for  frequencies  falling  within  the  spectral  range  covered  by  the 
exciting  rays  was  studied  first  with  a  6-in.  plane  grating  in  the  4th  order 
spectrum  used  with  a  spectrometer  of  over  2  m.  focus,  and  afterwards  with  a 
40-ft.  spectrograph.  This  spectrograph  is  the  most  powerful  in  the  world, 
except  possibly  Michelson's  10-in.  grating  instrument.  It  was  put  together 
out  of  odds  and  ends.  The  piers  were  improvised  from  two  6-in.  water 
mains  slightly  damaged  by  frost.  The  plate-holder  and  slit  are  supported  on 
a  shorter  piece  of  water-pipe.  The  camera  consists  of  two  wooden  boxes, 
one  sliding  within  the  other,  joined  to  the  end  of  the  tube  by  black  cloth, 
which  does  not  transmit  vibration.  The  long  tube  was  made  by  nailing  8-in. 
boards  together.  The  mercury  arc  was  employed  as  a  source  of  light.  The 
plane  grating  gave  a  resolving  power  of  800,000  in  the  4th  order. 

The  absorption  spectrum  of  iodine,  which  has  a  general  resemblance  to 
the  channelled  absorption  of  sodium  vapour,  presents  a  wonderful  appearance 
in  the  large  spectrograph,  nearly  the  entire  visible  spectrum  being  filled  with 
thousands  of  lines,  probably  over  50,000.  Comparison  of  a  portion  of  the 
absorption  spectrum  with  the  corresponding  portion  of  Hasselberg's  map 
shows  that  Hasselberg's  lines  mean  nothing  beyond  indicating  roughly  the 
position  of  some  of  the  groups  of  lines.  "A  study  of  these  two  pictures 
cannot  but  furnish  food  for  thought  to  astronomers  working  at  the  problem  of 
the  canals  on  Mars."  The  absorption  of  sodium  is  equally  complex.  Sodium, 
however,  exhibits  only  a  single  faint  line  within  the  green  mercury  line ; 
hence  the  mercury  arc  is  incapable  of  stimulating  sodium  vapour  to  appre- 
ciable fluorescence.  A  large  number  of  lines  in  the  absorption  spectra  of 
bromine  and  iodine  coincide.  There  appear  to  be  more  coincidences  than 
can  result  from  accident,  and  the  author  suggests  that  there  may  possibly 
exist  in  the  two  elements  identical  systems  of  electrons  which  give  rise  to 
similar  frequencies  in  the  two  molecules.  The  iodine  absorption  spectrum 
observed  with  sunlight  is  far  superior  to  the  solar  spectrum  for  testing  large 
gratings.  The  author  has  succeeded,  by  the  use  of  filters,  in  separating  the 
resonance  spectrum  of  iodine  due  to  the  green  mercury  line  from  that  due 
to  the  two  yellow  lines.  With  fairly  high  dispersion,  the  lines  excited  by  the 
green  ray  are  seen  to  be  in  reality  close  doublets  accompanied  by  fainter 
companions.  The  series  se«n  consists  of  25  pairs,  two  of  which  are  missing. 
Certain  lines  were  found  to  be  missing  in  the  resonance  spectrum  of  sodium 
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vapour,  and  this  peculiarity  is  probably  characteristic  of  all  resonance  spectra. 
The  law  of  spacing  is  not  the  same  for  iodine  and  sodium.  For  sodium  the 
wave-length. intervals,  but  for  iodine  the  frequency-differences,  are  approxi- 
mately constant.  They  are  not  strictly  constant,  however,  and  it  seems  pos- 
sible that  the  discrepancies  may  be  the  result  of  slight  perturbations  which 
modify  the  periods.  The  wave-lengths  were  determined  from  photographs. 
Under  high  resolving  power  a  very  complicated  structure  is  found,  which 
appears  to  be  a  result  of  multiplex  excitation,  i.e,  excitation  by  lines  broad 
enough  to  excite  a  number  of  adjacent  frequencies.  The  general  appearance 
of  the  groups  of  resonance  lines  is  like  a  highly  (80-fold)  magnified  image  of 
the  group  of  absorption  lines  falling  within  the  green  mercury  line.  The 
author  was  at  first  inclined  to  think  that  each  line  in  a  resonance  group 
resulted  from  the  stimulation  of  a  definite  absorption  line,  but  no  longer 
believes  so.  The  component  lines  accompanying  the  doublets  are  quite 
different  for  the  Cooper  Hewitt  commercial  glass  lamp  and  for  the  mercury 
arc  in  quartz.  The  strong  doublets  are  shifted  towards  the  violet  in  the  case 
of  excitation  by  the  latter  high-temperature  arc  ;  it  is  not  an  actual  shift,  but 
merely  a  change  in  distribution  of  intensity  among  the  lines  forming  the 
groups.  In  addition  to  this  certain  lines  appear  in  one  case  which  are  absent 
in  the  other.  A  further  study  of  the  remarkable  transformation  of  the  resonance 
spectrum  into  the  band  spectrum,  which  occurs  when  the  iodine  vapour  is 
in  helium  at  a  pressure  of  a  few  mm.,  has  been  made.  The  other  gases  of  the 
He  group  t)ehave  in  the  same  way,  and  the  band  spectrum  can  be  brought 
out  by  the  presence  of  the  air  at  1  or  2  mm.,  though  the  intensity  of  fluores- 
cence is  enormously  weakened.  In  previous  work  the  fluorescence  of  mer- 
cury vapour  was  found  to  be  destroyed  by  raising  the  temperature  of  the 
quartz  flask  with  a  blast-lamp.  The  same  thing  is  true  of  iodine,  which, 
however,  loses  its  luminosity  at  a  temperature  so  low  that  the  effect  can  be 
shown  with  a  tube  of  soft  glass  heated  with  a  small  Bunsen  flame.  A.  £. 

802.  Arc  and  Spark  Spectrum  of  Lead,  F.Klein.  (Zeitschr.  wiss.  Phot.  12. 
pp.  16-80,  Feb.,  1918.  Extract  from  Dissertation  by  same  author.) — Describes 
measurements  of  the  lines  in  the  arc  and  spark  spectrum  of  lead  from 
X  =s  7228  to  X  =  2088  made  with  a  Rowland  concave  grating,  the  iron  arc 
being  used  for  a  comparison  spectrum.  Wave-length  tables  are  given  in 
international  A.  units  to  two  or  three  decimal  places.  A.  W. 

803.  Arc  and  Spark  Lines  in  Canal-ray  Spectra.  J.  Stark.  (Phys. 
Zeitschr.  14.  pp.  102-109,  Feb.  1,  1918.)— The  ratio  of  the  intensity  of  the 
spark  spectrum  lines  to  that  of  the  arc  lines  is  higher  when  they  are  excited 
ty  rapid  kathode  rays  (negative  glow)  than  by  slow  kathode  rays  (positive 
light-column  at  low  pressure).  The  emitters  of  the  spark  lines  are  probably 
atomic  ions  of  high  valency,  with  a  larger  number  of  positive  elementary 
charges  than  the  emitters  of  the  arc  lines.  One  element  may  thus  possess 
several  groups  of  spark  lines,  due  respectively  to  bivalent,  trivalent,  or 
quadrivalent  ions.  ].  J.  Thomson  has  found  that  in  canal  rays  in  oxygen  and 
nitrogen  both  univalent  and  bivalent  oxygen  and  nitrogen  ions  occur.  The 
<!Ufference  in  the  max.  velocity  of  the  two  species  of  lines,  observed  in  the 
canal-ray  Doppler-effect,  is  easily  accounted  for  by  the  difference  in  valency 
II,  the  veloci^  acquired  being  proportional  to  V«.  E.  E.  F. 

804.  Appearance  of  Helium  and  Neon  in  Vacuum  Tubes,  J.  N.  ColHe  and 
H.  S.  Patterson.    (Nature,  90.  p.  699,  Feb.  27,  1918.)— An  examination  of 
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the  spectrum  lines  characteristic  of  helium  and  neon  shows  that  in  the 
secondary  spectrum  of  hydrogen  there  are  a  large  number  of  lines  very 
close  to  the  important  lines  of  neon.  There  are  57  of  these  differing  by  less 
than  a  quarter  of  an  Angstrom  unit.  Of  the  six  principal  Ne  lines,  five  are 
paralleled  in  the  secondary  hydrogen  spectrum.  There  are  similar  parallelisms 
between  Ne  and  He.  A.  Fowler.  (Ibid.  91.  pp.  9-10,  March  6,  1913.)— 
Fowler  points  out  that  there  is  nothing  remarkable  in  the  occurrence  of  a 
considerable  number  of  approximate  coincidences  between  lines  belonging 
to  the  hydrogen  and  neon  spectra  respectively,  in  view  of  the  large  number 
of  lines  due  to  both  elements  in  the  region  referred  to.  Moreover,  a  quarter 
of  an  Angstrom  unit  is  far  beyond  the  limits  of  error  of  modern  spectro- 
scopy. Of  the  hundred  brightest  lines  of  Ne,  only  six  are  foimd  in  hydrogen 
within  the  probable  limits  of  error,  and  only  one  of  the  six  of  max. 
brightness  is  among  them.  The  helium  coincidences  are  even  less  sug- 
gestive of  a  connection  as  the  He  lines  occur  in  series,  and  no  conclusion 
could  be  drawn  from  an  approximate  coincidence  with  isolated  lines. 

E.  E.  F. 

806.  Absorption  Spectra  of  some  Uranyl  Salts,  A.  Mazzucchelli  and 
O.  G.  d'Alceo.  (Accad.  Lincei,  Atti,  22.  pp.  41-48,  Jan.  6,  1918.)— Con- 
tinuing their  work  on  these  compounds  [Abstract  No. 415  (1918)],  the  authors 
have  compared  the  absorption  spectra  of  uranous  chloride,  with  and  without 
the  addition  of  an  excess  of  urea,  and  of  uranous  chloride  and  sulphate  with 
and  without  addition  of  glycocoll.  The  presence  of  urea  has  no  effect  on  the 
spectrum,  but  reproductions  of  the  spectra  with  and  without  glycocoll  show 
that  the  latter  has  a  marked  influence,  the  absorption  being  greater,  especially 
at  the  ends  of  the  spectrum.  W.  H.  Sr» 

806.  Zeeman-effcd.  W.  Voigt.  (Ann.  d.  Physik,  40.  2.  pp.  368-880, 
Feb.  4,  1918.)— The  author  shows  that  the  Lorentz  theory  may  be  modified 
so  as  to  represent  the  Zeeman-effect  of  close  triplets  and  doublets  [see 
Abstract  No.  419  (1918)].  He  suggests  the  following  substitute  for  Preston's 
law  :  "  The  characteristic  line  systems  (simple  line,  doublets,  etc.)  of  one 
and  the  same  series  or  of  similar  series  have  similar  and  numerically  equal 
parameters  in  the  (modified  Lorentz)  magneto-optic  equations  corresponding 
to  them."  If  the  constituents  of  the  system  are  separated  by  a  considerably 
larger  interval  than  the  magnetic  separations  of  the  simple  lines,  the  formulas 
give  Zeeman-effects,  following  Preston's  law.  If,  however,  the  interval  is  of 
the  same  order  or  smaller  the  theory  indicates  the  deviations  observed. 

J.  M. 

807.  Relative  Intensities  of  Green  Hg  Line  and  its  Satellites,  H.  Nagaoka 
and  T.  Takamine.  (Mathematico- Physical  Soc,  Tokyo,  Proc.  7.  pp.  2-10, 
Jan.,  1913.) — Describes  in  detail  the  method  of  determining  the  relative 
intensities  of  the  satellites  of  the  green  Hg  line,  referred  to  in  the  authors' 
previous  paper  [Abstract  No.  424  (1918)].  Light  from  a  Nernst  lamp  (110 
volts,  1  amp.),  placed  in  a  large  wooden  box,  was  made  parallel  by  a  quartz 
lens,  and  passed  the  photographic  plate  under  examination  at  normal  inci- 
dence. The  current  feeding  the  lamp  was  carefully  kept  constant  during  the 
observation.  The  photographic  plate  was  attached  to  the  end  of  a  short 
tube  which  could  be  moved  by  a  micrometer  screw,  and  the  film  surface  of 
the  plate  was  almost  in  contact  with  the  slit  (17  mm.  x  0*06  mm.).  An  iron-- 
constantan  thermopile  of  24  junctions  was  placed  behind  the  slit  and  received 
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the  light  passing  through  the  slit.  A  delicate  galvanometer  was  connected  to 
the  thermopile  and  was  read  when  successive  displacements  equal  to  the  slit 
width  were  given  to  the  plate.  Special  precautions  were  taken  to  avoid 
uncertainty  of  readings  due  to  temperature-changes  of  the  thermopile  case. 
Several  different  exposures  were  necessary ;  (i)  normal  exposure  for  the 
principal  line  and  strong  satellites,  the  faint  lines  being  mostly  under-ex- 
posed ;  (ii)  normal  exposure  for  satellites  of  strong  and  medium  intensity, 
the  principal  line  being  over-exposed ;  (iii)  normal  exposure  for  fainter  lines. 
By  successive  comparisons  of  the  different  plates  the  relative  intensities  of 
the  various  satellites  can  be  found.  Sixty  photographs  were  taken  and  six 
selected  from  these.  Tables  and  diagrams  are  given  showing  the  results 
obtained.  A.  W. 

808.  Riiz  Theory  of  the  Normal  Zeeman-effecL  K.  Kdrner.  (Deutsch. 
Phys.  Gesell.,  Verb.  16.  8.  pp.  69-74,  Feb.  15,  1918.)— On  this  theory  the 
Zeeman-efFect  is  the  result  of  the  precessional  motion  of  the  Ritz  oscillators 
round  the  direction  of  the  external  magnetic  field.  The  author  shows  that 
the  theory  only  holds  if  the  angular  velocity  of  the  motion  «•»  ^  —  ^  {eHlnic), 
where  e  is  the  charge  of  an  electron,  m  the  mass,  H  the  field,  and  c  the  velocity 
of  light  in  vacuo.  This  follows  from  the  theory  of  the  top  if  we  assume 
that  the  elementary  magnets  in  the  Ritz  oscillators  are  rotating  negative 
electrons.  }.  M* 

S09.  Longitudinal  Zeetnan-efeci,  L.  de  la  Rive.  (Archives  des  Sciences, 
84.  pp.  489-621,  Dec,  1912.) — Discusses  certain  details  of  the  Zeeman-effect, 
such  as  the  initial  conditions  in  the  case  of  rectilinear  polarisation,  and  the 
equivalence  of  Biot-Savart's  electrodynamic  force  and  the  composite  centri- 
fugal force  of  the  electron.  It  is  shown  that  the  magnetic  rotation  of  the 
plane  of  polarisation  (Faraday-eflfect)  can  be  explained  without  having 
recourse  to  circular  polarisation.  Also  that  natural  light,  considered  as  due 
to  two  elliptically  polarised  rays,  accords  with  the  Zeeman  phenomenon. 

E.  E.  F. 

810.  Chemical  Production  of  Light.  W.  D.  Bancroft.  (Frank.  Inst, 
Joum.  175.  pp.  129-149,  Feb.,  1918.  Paper  read  before  the  8th  Internal. 
Congress  of  Applied  Chemistry,  N.Y.,  Sept.,  1912.)— The  author  gives  a 
summary  of  the  present  state  of  knowledge  regarding  the  production  of  light, 
the  conclusions  arrived  at  being  briefly  as  follows : — Photo-,  thermo-,  pyro-, 
electro-,  kathodo-,  anodo-,  crystallo-,  tribo-,  and  organo-luminescence  are  all 
cases  of  luminescence  due  to  and  accompanied  by  chemical  action,  and  in 
some  instances  of  kathodoluminescence  it  is  possible  to  give  the  chemical 
reactions  taking  place.  It  is  more  correct  to  speak  of  the  spectrum  of  a 
reaction  than  of  the  spectrum  of  a  substance,  and  any  marked  change  in 
a  spectrum  indicates  the  occurrence  of  a  new  reaction.  The  same  bluish 
light  is  emitted  when  (1)  sodium  burns  slowly  in  chlorine,  (2)  sodium 
chloride  is  fused,  (8)  sodium  chloride  is  placed  in  the  surface  separating 
the  oxidising  and  reducing  zones  of  the  Bunsen  flame,  (4)  gaseous 
hydrogen  chloride  is  supplied  to  a  sodium  flame,  (5)  sodium  chloride  is 
precipitated  from  aqueous  solution  by  alcohol  or  hydrochloric  acid,  and  (6) 
sodium  chloride  crystals  are  crushed.  The  light  effect  due  to  the  change 
from  chlorine  as  ion  to  undissociated  sodium  chloride  seems  at  present  to  be 
negligible,  but  more  accurate  measurements  will  doubtless  show  the  existence 
of  8Dch  effect     Kathode  rays  excite  the  bluish  luminescence  in  sodium 
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chloride  and  canal  rays  the  yellow  luminescence.  Under  the  influence  of 
kathode  rays,  potassium  iodide  emits  green  light,  part  of  which  is  probably 
due  to  the  iodine  ;  it  seems  possible  also  that  the  chlorine  may  be  the  cause 
of  some  of  the  white  light  observed  with  many  chlorides.  The  experimental 
evidence  is  insufficient  to  show  with  certainty  that  the  triboluminescence  of 
potassium  iodide  is  the  same  as  the  crystalloluminescence  and  the  kathodo- 
luminescence  of  this  salt.  All  reactions  tend  to  emit  light,  and  do  so  if  the 
reaction  velocity  is  sufficiently  high,  and  the  critical  reaction  velocity  neces- 
sary to  the  emission  of  light  visible  to  the  eye  may  be  very  different  with 
different  reactions.  The  intensity  of  the  emitted  light  increases  with  increas- 
ing reaction  velocity,  but  the  quality  of  the  light  varies  but  slightly.  The 
sulphates  of  sodium,  lithium,  potassium,  zinc,  etc.,  increase  the  luminescence 
of  cadmium  sulphate  when  exposed  to  kathode  rays  chiefly  by  increasing  the 
rate  at  which  cadmium  oxide  and  sulphur  trioxide  combine.  With  the 
phosphorescent  sulphides  of  zinc,  calcium,  strontium  and  barium,  the  reac- 
tion which  emits  light  is  one  involving  the  so-called  impurities,  for  example, 
the  salts  of  Cu,  Bi,  or  Mn.  Theoretic^ly  it  is  possible  to  stimulate  the  reac- 
tions causing  fluorescence  by  means  other  than  light  T.  H.  P. 

811.  Comparison  of  the  Spectra  of  Fluorescent  Rontgen  Radiations.  J.  C. 
Chapman.  (Roy.  Soc,  Proc.  Ser.  A.  88.  pp.  24-87,  Jan.  29,  1918.)— It  is 
known  that  there  are  two  groups  of  elements,  series  K  and  L,  which  emit 
characteristic  X-radiations  when  suitably  excited,  and  that  the  penetrating 
powers  of  these  two  sets  of  radiations  are  of  the  same  order.  Further,  the 
empirical  equation  W^  =  i( Wi.  —  48)  has  been  found  to  connect  the  atomic 
weights  W,  and  Wj.  of  two  elements  which,  though  in  different  groups, 
emit  characteristic  radiations  that  have  the  same  absorption  coefficient  in 
Al.  In  the  present  paper  further  similarities  between  the  two  groups  of 
radiations  have  been  found,  and  the  identity  of  the  two  kinds  of  radiation 
established.  In  the  first  experiments  the  absorptions  of  the  various 
radiations  of  both  groups  in  Cu,  Ag,  and  Pt  was  determined.  In  all  cases 
the  results  show  that  if  radiations  from  different  groups  suffer  the  same 
absorption  in  Al,  then  they  are  equally  absorbed  in  any  other  element.  It 
will  be  seen  from  the  above  equation  that  Br  and  Bi,  though  in  different 
groups,  emit  radiations  of  equal  penetrating  power.  The  intensity  of  the 
corpuscular  radiation  produced  in  tungsten  and  copper  and  the  ionisation 
resulting  in  ethyl  bromide  and  nickel  carbonyl,  when  equal  amounts  of 
energy  of  the  two  radiations  were  absorbed  in  these  various  substances,  were 
measured  by  special  methods  and  found  in  each  case  to  be  independent 
of  whether  the  radiator  was  Br  or  Bi.  These  results  prove  that  the  two 
spectra  of  radiations.  Group  K  and  Group  L,  are  identical  in  their  nature, 
and  this  suggests  that  the  mechanism  of  production  is  the  same  although 
the  elements  emitting  the  radiation  differ  widely  in  atomic  weight.         E.  M. 

812.  Retardation  of  a-Particles  by  Metals.  £.  Marsden  and  H.  Richard- 
son. (Phil.  Mag.  25.  pp.  184-198,  Jan.,  1918.)— It  has  been  shown  that  the 
range  of  a-particles  from  a  single  product  depends  not  only  on  the  density  of  the 
material  penetrated,  but  also  on  its  chemical  nature.  Bragg  has  determined 
the  amounts  of  various  substances  necessary  to  cut  down  the  range  of 
a-particles  by  1  cm.  in  air,  and  has  noticed  that  the  weights  per  unit  area 
necessary  for  different  metals  are  approximately  proportional  to  the  square 
roots  of  their  atomic  weights.  Taylor  [see  Abstract  No.  1887  (1909)]  has 
further  shown  that,  for  layers  of  material  of  atomic  weight  greater  than  the 
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average  atomic  weight  of  air,  the  air-equivalent  decreases  with  decreasing 
velocity,  or  range,  of  the  entering  a-particles,  while  in  the  case  of  hydrogen 
whose  atomic  weight  is  less  than  that  of  air,  the  air-equivalent  increases  with 
decreasing  velocity.  In  these  experiments  the  ionisation  method  of 
measurement  was  adopted.  The  present  apparatus  consists  essentially  of  a 
travelling  microscope  with  a  zinc-sulphide  screen  attached  rigidly  to  the 
objective  so  as  to  be  in  focus.  The  source  of  a-particles  is  some  radium 
emanation,  and  the  metal  foil  whose  air-equivalent  is  under  investigation  can 
be  placed  on  a  platform,  adjusted  to  any  required  distance  from  the  zinc 
sulphide  screen,  and  the  scintillations  produced  observed.  The  method 
adopted  is  to  raise  the  microscope  and  attached  screen  until  just  out  of 
range  of  the  a-particles,  (1)  without,  and  (2)  with,  the  foil  in  position. 
Curves  are  given  which  show  that  the  variations  of  air-equivalent  are  quite 
considerable  and  specially  noticeable  for  low  ranges.  In  particular  the 
variation  of  air  value  in  the  cases  of  Al  and  mica  is  almost  entirely  confined 
to  the  last  2  cm.  of  emergent  range.  It  is  shown  that  a  curve  can  be 
plotted  connecting  mass  per  unit  area  and  air-equivalent,  and  such  curves  are 
given  for  Au,  Ag,  and  Al.  A  note  is  appended  on  an  illumination  of  the 
screen  when  moved  towards  the  source  of  particles  just  prior  to  the  point 
where  the  scintillations  begin  to  appear  in  large  numbers  on  the  screen. 

A.  E.  G. 

813.  Tracks  of  Single  a-Particles  on  a  Photographic  Plate,  .W.  Miehl. 
(Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  1481-1447,  Oct.,  1912.)— Kinoshita 
showed  [Abstract  No.  922  (1910)]  that  when  an  a-particle  penetrates  a 
halide  grain  of  a  photographic  plate,  the  whole  grain  becomes  capable  of 
development.  Reinganum  later  showed  that  the  path  of  an  a-particle  in  the 
emulsion  could  be  traced  by  the  track  of  silver  grains  on  development.  The 
author  has  repeated  and  extended  Reinganum's  work  and  made  quantitative 
measurements  of  the  length  of  the  tracks  and  the  number  of  grains 
contained  when  o-particles  of  different  range  are  used.  Thus  with  the 
particular  emulsion  employed  an  a-particle  of  polonium  produces  a  track  of 
average  length  28  /*,  and  containing  about  8  grains.  Both  the  length  of  the 
track  and  the  average  number  of  grains  were  found  to  be  linear  functions  of 
the  range  in  air  of  the  a-particles  employed.  E.  M. 

814.  Ionisation  produced  by  /3-  and  y-Rays  at  High  Pressures,  D.  C.  H. 
Florance.  (Phil.  Mag.  26.  pp.  172-188,  Jan.,  1918.)— The  ionisation  pro- 
duced by  y-rays  in  a  closed  vessel  is  due  partly  to  the  /3-rays  escaping  from 
the  walls,  and  partly  to  the  i3-rays  set  up  from  the  molecules  of  the  gas.  The 
author  has  made  measurements  of  the  ionisation  due  to  y-rays  between  two 
plates  at  various  pressures  up  to  80  atmos.,  so  as  to  completely  absorb  the 
secondary  /3-rays.  In  this  way  their  absorption  properties  have  been  studied 
and  compared  with  the  results  obtained  with  the  primary  /3-rays  of  UrX 
deposited  as  a  thin  film  on  one  of  the  plates.  From  the  observations  the 
apparent  coefficient  of  absorption  of  the  /3-rays  from  UrX  was  calculated  to  be 
0^  cm."*  in  air,  although  by  a  special  arrangement  this  could  be  reduced  to 
0'007.  In  the  case  of  the  y-rays  from  RaC,  the  secondary  /3-rays  were  found 
to  have  the  same  absorption  properties,  whatever  material  was  used  for  the 
electrodes.  The  "  emergent "  /3-rays  were  found  to  have  an  absorption  co- 
efficient of  0*046  cm.-'  air,  and  the  "incident"  /3-rays  0*066  cm.-'  air. 
Thus  the  "  emergent "  /3-rays  are  similar  in  penetrating  power  to  the  /3-rays 
of  UrX.    With  plates  of  Al  1  cm.  apart  the  ionisation  in  the  air  between  them 
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due  to  y-rays  passing  normally  through  the  plates  was  found  to  be  negligible 
at  atmospheric  pressure,  and  approximately  25  %  of  the  total  ionisation  at 
80  atmos.  E.  M. 

816.  P'Rays  of  Radium  B,  C,  D,  £.  J.Danysz.  (Le  Radium,  10.  pp.  4-6, 
Jan.,  1918.) — The  paper  deals  with  a  redetermination  of  the  velocities  of  the 
"bands"  of  /3-particles  in  the  "magnetic  spectrum"  [see  Abstract  No.  825 
(1912)].  In  the  experimental  arrangement  the  /3-rays  are  made  to  describe  a 
semicircle  by  the  magnetic  field  before  falling  on  a  photographic  plate  placed 
parallel  to  the  field.  Values  are  given  for  25  sets  of  j3-particles  from  Ra  (B  +  C), 
and  it  is  shown  that  the  same  results  are  obtained  whether  an  active  Pt-wire 
is  used  or  emanation  contained  in  a  thin- walled  tube.  The  "  magnetic  spec- 
trum "  of  Ra  (D  -f  E)  shows  four  lines  presumably  due  to  RaD,  together  with 
a  broad,  diffuse  band  of  higher  velocity  due  to  RaE.  The  four  lines  due  to 
RaD  appear  to  correspond  to  four  lines  due  to  RaB  in  that  they  have  the 
same  differences  between  their  energies.  Thus  from  Ra  (B  -|-  C)  there  are 
4  sets  of  /3-particles  whose  energies  x  10-"/d  are  0*366,  0-867,  0*492,  and  0*522, 
while  the  energies  of  the  RaD  )3-particles  are  x  10""/^ :  0*809,  0*811,  0*485, 
and  0*468.  This  seems  to  suggest  that  the  differences  in  the  energies  are  due 
to  the  same  atomic  mechanism  [see  Abstract  No.  488  (1918)].  Photographs 
are  given  illustrating  the  results.  E.  M. 

816.  Penetrating  Power  ofy-Rays  from  Radium  C,  A.  S.  Russell.  (Roy. 
Soc,  Proc.  Ser.  A.  88.  pp.  75-82,  Jan.  29,  1918.)— The  primary  object  of  the 
experiments  was  to  find  out  if  there  is  any  residual  radiation  from  RaC  after 
the  y-rays  of  ordinary  penetrating  power  have  been  entirely  absorbed.  A 
y-ray  electroscope  with  walls  of  Pb  1  cm.  thick  was  placed  over  an  iron  pot, 
of  diam.  80  cm.  and  height  88  cm.,  which  could  be  filled  with  Hg.  A  source 
of  RaEm  was  placed  near  the  bottom  of  the  pot,  and  the  absorption  of  the 
y-rays  determined  by  filling  in  different  amounts  of  Hg.  With  the  strong 
source  used,  800  millicuries  RaEm,  no  ionisation  could  be  detected  through 
more  than  26  cm.  Hg  even  when  an  ionisation  vessel  with  air  at  a  pressure  of 
80  atmos.  was  substituted  for  the  electroscope.  The  results  show  that  the 
y-rays  are  absorbed  over  a  range  of  thickness  of  1  to  22*5  cm.  strictly  accord- 
ing to  an  exponential  law  with  a  value  of  fijd  =  4*88  x  10~'.  Over  this  range 
the  intensity  is  diminished  in  the  ratio  of  860,000  to  1.  This  value  of  iijd  is 
very  near  to  that  found  previously  for  lead,  i,e,  4*87  X  10~*  [Abstract  No.  1252 
(1910)].  The  author  concludes  that  if  any  ionising  radiation  exists  more 
penetrating  than  y-rays,  then  its  intensity  is  less  than  2  x  10"^  of  that  of  the 
initial  y-ray  beam.  E.  M. 

817.  Excitation  of  y-Rays  by  a-Rays.  J.  Chadwick.  (Phil.  Mag.  25. 
pp.  198-197,  Jan.,  1918.) — In  a  previous  paper  the  author  has  shown  that 
/3-rays  of  Ra  impinging  on  matter  produce  y-rays,  and  in  the  present  experi- 
ments this  result  has  been  extended  to  a-rays.  The  source  employed  was 
RaEm  with  its  active  deposit  enclosed  in  a  thin- walled  glass  a-ray  tube.  This 
tube  was  surrounded  by  a  tube  of  some  material  of  low  atomic  weight,  say  Al, 
just  thick  enough  to  stop  all  the  a-rays.  Then  round  this  was  placed  a  similar 
tube  of  a  metal  of  high  atomic  weight,  say  gold.  The  ionisation  produced  by 
the  y-rays  emitted  by  the  emanation  tube  under  these  conditions  was  measured 
by  a  balance  method  in  an  ionisation  chamber  containing  methyl  iodide  or 
carbon  disulphide,  these  gases  increasing  the  ionisation  due  to  soft  excited 
y-rays  relative  to  the  hard  primary  y-rays.    Taking  the  ionisation  when  the 

VOL.  XVI.— A.— 1918. 


Digitized  by 


Google 


LIGHT.  265 

inner  tube  was  Al  as  100,  the  ionisation  obtained  with  Au  as  the  inner  and  Al 
as  the  outer  tube  was  104-8,  with  Ag  102*5,  with  Cu  101*2,  and  with  paper  99-7. 
By  an  experiment  with  a  magnetic  field  it  was  shown  that  these  increased 
ionisations  were  not  due  to  y-rays  excited  by  soft  )3-rays,  but  were  due  to  y-rays 
excited  by  the  a-rays.  The  measurements  indicated  an  absorption  coefiicient 
of  about  8  cm.-*  Al  for  the  excited  y-rays.  E.  M. 

818.  Asymmetric  Emission  of  Secondary  Rays.  O.  W.  Richardson. 
(Phil.  Mag.  26.  pp.  144-150,  Jan.,  1918.)— The  experiments  of  Bragg  and  others 
have  shown  that  when  y  or  X-rays  pass  through  a  thin  plate  of  matter  the 
secondary  radiation  is  much  greater  on  the  emergent  than  on  the  incident 
side.  Further,  Stuhlmann  and  Kleeman  have  shown  that  when  thin  films  of 
metals  are  traversed  normally  by  ultra-violet  light,  the  number  of  electrons 
emitted  on  the  emergent  is  greater  than  on  the  incident  side.  These  results 
lead  at  first  sight  to  the  view  that  the  energy  of  y-,  X-,  or  light-radiation  is  not 
uniformly  distributed  but  exists  in  a  very  concentrated  form  in  limited  regions, 
so  that  a  single  electron  may  be  made  to  receive  the  major  part  of  both  the 
energy  and  momentum  in  a  radiation  unit.  In  the  present  paper  the  author 
considers  an  explanation  of  the  above  effects  without  making  any  definite 
h)rpothesis  about  the  structure  of  radiation.  The  consideration  is  based  on 
Planck's  idea  that  the  transference  of  energy  to  an  electron  goes  on  in  a 
manner  which  may  be  treated  as  continuous  until  there  is  a  disruption  when 
the  energy  of  the  electron  is  a  simple  integral  multiple  of  Av,  where  v  is  the 
frequency  of  the  radiation  and  h  =  6*55  x  10-"  erg  sec.  The  author  further 
supposes  that  the  act  of  disruption  results  in  the  liberation  of  an  electron  to 
such  an  extent  that  it  no  longer  forms  part  of  the  dynamical  system  to  which 
it  originally  belonged.  In  favourable  cases,  especially  when  v  is  large,  the 
electron  may  be  expelled  from  the  matter  and  appear  as  secondary  radiation 
of  the  p  or  electronic  type.  Thus  if  u  is  the  average  component  of  velocity  of 
the  disrupted  electrons  in  the  direction  of  incidence  of  the  radiation,  v*  the 
average  value  of  the  square  of  their  velocity  at  the  instant  of  disruption,  c  the 
velocity  of  light,  the  equation  is  deduced  «  =  «;'/2c.  Thus  the  asymmetry  of 
the  secondary  radiation  should  be  more  marked  the  greater  the  value  of  S/v, 
and  hence  the  greater  the  value  of  v.  This  is  known  to  be  the  case.  Further 
considerations  are  given,  and  the  author  concludes  that  some  such  theory  as 
the  foregoing  must  be  reckoned  with  in  explaining  the  effects.  £.  M. 

819.  Radium  E,  R.  Thaller.  (Akad.  Wiss.  Wien,  Ber.  121. 2a.  pp.  1611- 
1628,  Oct.,  1912.)— The  experiments  were  carried  out  to  decide  whether  RaE 
is  a  single  product  or  consists  of  two  successive  products.  A  plate  was 
exposed  to  RaEm  and  the  rate  of  growth  of  the  RaE  from  the  RaD  was 
investigated,  the  results  indicating  that  RaE  consists  of  one  product  only. 
By  electrolysing  a  solution  of  Ra  (D  +  E)  acetate  varying  amounts  of  RaD 
were  found  to  be  deposited  with  the  RaE,  according  to  the  current  density. 
In  every  case,  after  allowing  for  the  residual  activity  of  the  RaD  the  decay  of 
the  RaE  was  found  to  be  strictly  exponential,  showing  again  that  it  is  not 
complex.    The  half-time  period  was  determined  to  be  4*85  days.  E.  M. 

820.  Heating  Effect  of  Radium  and  its  Emanation.  E.  Rutherford  and 
H.  Robinson.  (Phil.  Mag.  25.  pp.  812-880,  Feb.,  1918.  Akad.  Wiss.  Wien, 
Ber.  121.  2a.  pp.  1491-1516,  Oct.,  1912.)— The  apparatus  employed  consisted 
of  two  differential  Pt-resistance  thermometers  similar  to  those  employed  by 
Rutherford  and  Barnes.    The  heating  effect  of  the  emanation  in  a  tube  with 
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all  its  products  to  RaC  was  measured  and  then  the  emanation  suddenly  with- 
drawn. The  rate  of  decrease  of  the  heating  effect  due  to  the  decay  of  the 
products  was  found  to  follow  very  accurately  that  of  the  decrease  of  the 
energy  of  the  radiations.  An  estimate  of  the  heating  effect  of  the  /3-  and 
yrrays  was  obtained  by  surrounding  a  tube  of  emanation  with  cylinders  of 
metal  of  various  thicknesses.  From  the  results  the  distribution  of  the  heating 
effect  between  radium  and  its  products  and  radiations  is  deduced  to  be : — 


Subetances. 

Heating  Effect  In  gm.  cals.  per  hour  corresponding  to  1  gm. 
of  Radium. 

a-raya. 

/9-ray«. 

7-ray8. 

Total. 

Radium    

Emanation 

Radium  A   

251 
28-6 
80-6 

89-4 

4-7 

6-4 

251 
28-6 
80*5 

Radium  B) 

Radium  C) 

50-5 

Totals  

128-6 

4-7 

6-4 

184-7 

It  follows  that  the  total  heating  effect  of  1  gm.  of  Ra  for  complete  absorption 
of  the  a-,  /3-  and  y-rays  should  be  about  185  gm.  cals.  per  hour  on  the  Vienna 
standard.  £.  M. 

821.  Comparative  Absorption  of  y  and  X-rays,  S.  J.  Allen  and  E.  J. 
Lorentz.  (Phys.  Rev.  L  Ser.  2.  pp.  85-49,  Jan.,  1918.)— The  present  paper 
is  a  continuation  of  previous  experiments  by  Allen  [Abstract  No.  1088  (1912)] 
and  deals  with  the  softest  y-rays  emitted  from  radium,  and  X-rays  of  various 
degrees  of  hardness.  The  authors  succeeded  in  obtaining  X-rays  whose 
coefficient  of  absorption  in  Al  was  only  four  times  that  of  the  soft  y-ra5rs.  The 
absorption  by  a  very  large  number  of  substances  was  examined.  For  the  soft 
y-rays,  X/d  was  found  to  follow  the  same  general  characteristics  as  previously 
found  for  the  hard  rays,  but  increasing  with  the  atomic  weight  in  a  more  rapid 
manner.  For  X-rays  Xjd  was  also  found  to  increase  in  general  with  the 
atomic  weight,  but  with  some  substances,  notably  silver,  anomalous  results 
were  obtained.  These  anomalous  results  appear  to  be  connected  with  the 
fluorescent  secondary  X-radiation  discovered  by  Barkla.  No  anomalous 
results  were  found  for  the  very  high  weight  atoms  such  as  Pb  and  Pt. 

E.  M. 

822.  Emanation  in  Sea-water.  J.  Laub.  (Phys.  Zeitschr.  14.  pp.  81-88, 
Jan.  15, 1918.) — The  amount  of  emanation  in  sea- water  was  measured  at  16 
points  in  the  Atlantic,  4  in  the  Straits  of  Magellan,  and  81  in  the  Pacific  along 
the  South  American  coast.  The  mean  emanation-content  was  0*14  Mache 
unit  in  the  Atlantic,  009  in  the  Straits,  and  0-08 in  the  Pacific.  No  systematic 
difference  in  the  emanation-content  could  be  traced  to  temperature  or  to 
distance  from  coast.  E.  E.  F. 


823.  Measurement  of  the  Earth's  Penetrating  Radiation  on  Seven  Balloon 
Ascensions.    V.  F.  Hess.    (Phys.  Zeitschr.  18.  pp.  1084-1091,  Nov.  1, 1912. 
Paper  read  before  the  84.  Naturforscherversamml.,  Miinster,  Sept.,  1912.) 
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824.  Mechanical  Differential  Telethermograph,  L.  J.  Briggs.  (Washing- 
ton Acad.  Sci.,  Journ.  8.  pp.  88-85,  Jan.  19, 1918.)— This  instrument  consists 
essentially  of  two  independent  Bourdon  spring  systems,  each  hollow  spring 
communicating  with  a  copper  bulb  by  means  of  a  copper  capillary.  Each 
system  is  completely  filled  under  pressure  with  a  liquid  having  a  high  thermal 
expansion  coefficient.  These  two  systems  are  mounted  in  such  a  manner  that 
the  free  ends  of  the  springs  move  in  the  same  plane  and  in  opposite  directions 
when  the  two  systems  undergo  the  same  change  in  temperature.  The  free 
ends  of  the  two  Bourdon  springs  are  connected  in  the  plane  of  movement  by 
a  double  link,  the  two  members  of  which  are  approximately  parallel  and 
normal  respectively  to  the  paths  traversed  by  the  ends  of  the  springs.  The 
normal  link  is  connected  at  its  approximate  centre  to  a  second  link  which 
communicates  with  the  pen  mechanism.  When  the  two  systems  undergo  a 
simultaneous  change  in  temperature,  the  free  ends  of  the  springs,  in  expand- 
ing or  contracting,  rotate  about  the  centre  of  the  connecting  link  without 
producing  any  translation  of  this  point.  No  change  occurs,  therefore,  in  the 
position  of  the  recording  pen  on  the  drum.  When,  however,  a  difEerential 
change  in  the  temperature  of  the  two  systems  occurs,  a  greater  movement  is 
produced  in  the  free  end  of  one  Bourdon  spring  than  in  the  other,  and  a 
corresponding  movement  of  the  pen-arm  takes  place.  The  instrument  is  thus 
designed  to  record  differences  in  the  temperature  of  the  two  systems, 
independent  of  the  absolute  temperature.  To  protect  the  working  parts  from 
changes  of  temperature,  the  instrument  is  provided  with  a  metal  cover 
blackened  inside,  and  the  interior  is  given  an  open  construction.  Applications 
of  the  apparatus  to  the  recording  of  the  depression  in  temj>erature  of  the  wet- 
bulb  thermometer,  and  of  the  changes  in  intensity  of  solar  and  sky  radiation, 
are  descrit>ed.  A.  W. 

826.  Conduction  of  Heat  along  a  Pipe  through  which  Gas  flows ;  Relation 
to  Experiments  on  Specific  Heats  of  Gases,  W.  F.  Q.  Swann.  (Phil.  Mag. 
25.  pp.  109-115,  Jan.,  1918.  Paper  read  before  the  British  Assoc,  at  Dundee.) — 
The  author  determined  some  years  ago  the  specific  heats  of  air  and  COt  at 
constant  pressure.  His  results  have  been  confirmed  by  others  [see  Abstract 
No.  504  (1912)]  and  agree  to  1  in  1000  with  the  theoretical  values  deduced 
from  J.  Joly's  determinations  at  constant  volume.  They  are,  however,  2*5% 
higher  than  those  of  Regnault.  The  discrepancy  seems  to  arise  through  an 
error  in  Regnault's  correction  for  the  heat  lost  by  conduction  along  the  pipe 
from  the  heater  to  calorimeter  and  for  heat  lost  by  radiation  from  the  calori- 
meter. Regnault  determined  the  constants  in  his  correcting  equation  by 
noting  the  rate  of  temperature-increase  in  the  calorimeter  before  and  after 
gas  had  passed  through  it.  The  error  lies  in  assuming  that  the  constant  for 
heat  conduction  is  the  same  when  the  gas  is,  or  is  not,  flowing.  This  is  not  so 
because  the  hot  gas  produces  a  different  temperature  gradient  in  the  pipe. 
The  author  makes  experiments  to  determine  the  error  involved,  and  though 
the  exact  conditions  of  Regnaulf  s  experiments  are  not  repeated,  the  error 
determined  is  extremely  near  in  value  to  the  discrepancy  to  be  explained. 

H.  S.  R. 
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826.  Thermostat  for  Low  Temperatures,  F.  Henning.  (Zeitschr. 
Instrumentenk.  88.  pp.  88-88,  Feb.,  1918.  Communication  from  the  Physikal.- 
Techn.  Reichsanstalt.) — The  author  describes  a  thermostat  for  use  at  low 
temperatures  (0°  to  —150°)  which  allows  a  constancy  of  temperature  within 
a  few  hundredths  of  a  degree.  The  apparatus  employed  cannot  briefly  be 
described,  but  the  principle  on  which  it  depends  is  the  cooling  of  a  liquid 
<alcohol  or  petroleum  ether)  by  means  of  liquid  air.  A.  F. 


827.  Specific  Heats  of  Helium  and  some  Diatomic  Gases  between  +2(y  and 
--180°.  K.  Scheel  and  W.  Heuse.  (Preuss.  Akad.  Wiss.  Beriin,  Ber.  2. 
pp.  44-48,  1918.  Communication  from  the  Physikal.-Techn.  Reichsanstalt. 
Ann.  d.  Physik,  4a  8.  pp.  478-492,  March  20, 1918.) — The  authors  make  use  of 
the  method  described  previously  [Abstract  No.  504  (1912)] ,  except  that  the 
apparatus  was  so  modified  that  a  closed  circuit  was  formed  for  the  circulation 
of  the  gas,  so  that  rare  or  poisonous  gases  could  be  investigated.  The  results 
obtained  are  given  in  the  following  table,  where  the  symbols  used  have  the 
ordinary  signification,  those  marked  with  0,  for  example  ko,  being  the  values 
calculated  for  the  ideal  gas  state.  The  values  for  constant  volume  were 
calculated  from  the  experimental  numbers  for  constant  pressure  by  means 
•of  expressions  deduced  by  a  combination  of  the  ordinary  thermodynamical 
•equations  with  D.  Berthelot's  equation  of  condition. 


C>  in  watt.-    0/  in  gm. 
Temp.       sees,  per     cakxi 
gm.  degree,  gm.  < 


11S.XS  per 
Q.  degree. 


+  18 
-180 


5-278 
5-28 


+ 16      14-26 

-  76      13'23 

-  181     11-08 


+  20 
-181 


1044 
1071 


+  20        0-914 

-  76        0-898 

-  181      0-956 


+  20 
-76 
-181 


+  18 
-  180 


1-008 
1018 
1-046 


1-048 
1-084 


l-26o 
1-24$ 

3-403 
3-157 
2-644 

0-249, 
0-2556 


0-218, 
0-214 
0-228 


0-2406 
0-243o 
0-2496 


0-250, 
0-258; 


4-998 
4-934 


Helium. 

3*008 
2-949 


Hydrogen, 
6-860        4-875 
6-365        4-379 
5-330        3-338 


6-983 
7-162 


Nitrogen. 

4-989 
4-879 


Oxygen. 

6-98,         4-98, 
6-86  4*84 

7*30  5-04 


C>o. 


4*998 
4-934 


6-860 
6-364 
5-320 


6-969 
6-718 


6-97o 

6-81 

6-90 


Air  {free  from  CO,)' 
6-965        4*972        6*953 
7-04  5*02  6-99 

7-23  4-99  6*85 

Carbon  Monoxide. 

7*006        5-011        6-991 
7*244        4-922        6743 


C*o. 


3008 
2-949 


4-875 
4-379 
3-335 


4-984 
4-783 


4-985 

4-83 

4-91 


4-968 

501 

4*86 


5*006 
4*758 


1*660 
1-673 


1-407 
1-453 
1*597 


1-400 
1-468 


1-399 
1*416 
1-447 


1*401 
1*401 
1*450 


1*898 
1*472 


fto- 


l*6d0 
1*678 


1-407 
1-453 
1-595 


1-398 
1-419 


1-398 
1-411 
1-404 


1*400 
1-896 
1-408 


1-396 

1-417 

T.  S.  P. 


828.  Method  of  obtaining  Sublimates.    A.  L.  Fletcher.    (Roy.  Dublin 

Soc,  Proc.  18.  82.  pp.  460-466,  Feb.,  1918.)— A  modification  of  Joly's  meldo- 

meter,  consisting  of  an  electrically  heated  carbon  rod  (or  Pt  strip)  sublimes 

the  sample  on  to  a  cover  plate  of  glass,  silica,  biscuit,  etc.    A  few  mgm.  are 
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usually  sufficient.  About  8  x  lO"'^  gm.  of  arsenious  oxide  or  lead  oxide  has  in 
this  way  been  appreciable,  and  about  10"*  gm.  of  arsenic  could  just  be 
identified.  Various  results  are  given  showing  the  type  of  sublimates  with  a 
glass  plate  held  near  to  or  away  from  the  sample,  and  by  sublimation  in  H»S, 
and  upon  an  iodine  sublimate.  Alloys  and  steel  may  be  fractionally  sublimed, 
and  small  quantities  of  impurities  have  been  qualitatively  detected.  F.  R. 

829.  Theory  of  Black  Radiation,  M.  Brillouin.  (Comptes  Rendus,  156. 
pp.  124-126,  Jan.  13,  1913.) — From  one  of  the  last  memoirs  of  Poincare  the 
h)rpothesis  of  "  quanta  "  is  an  inevitable  consequence  of  experiment  if  we  sup- 
pose that  the  resonators  by  which  we  represent  emissive  and  absorbing 
matter  are  rigorously  monochromatic.  This  latter  supposition  seems  to 
possess  an  excessive  mathematical  simplicity,  which  nothing  will  justify  from 
an  experimental  standpoint.  It  is  therefore  of  interest  to  examine  the  con- 
sequences of  abandoning  it.  In  the  present  paper  the  author  considers  a 
system  formed  of  an  electron  revolving  round  a  central  mass,  and,  with  the 
different  conditions  stated,  shows  that  the  total  energy  of  the  resonators  in 
which  the  same  period  r  is  established  form  a  discontinuous  sequence  corre- 
sponding to  the  successive  values  of  the  integer  n.  The  method  of  obtaining 
all  frequencies  by  means  of  a  single  type  of  vibrating  system,  by  variation  of 
the  energy  of  oscillation,  is  more  satisfactory  than  the  hypothesis  of  an  infinity 
of  monochromatic  vibrators.  The  law  of  black  radiation  should  be  connected 
directly  with  the  law  of  energy  E(r)  as  a  function  of  the  distance  r  of  the 
electron,  and  could  serve  to  determine  this  function.  But,  to  make  this  clear,, 
it  would  be  necessary  to  consider  the  relations  of  the  vibrating  body  with  the 
ether.  A.  W. 

830.  Atomic  Theories  of  Radiation,  R.  A.  Millikan.  (Science,  87. 
pp.  119-188,  Jan.  24, 1918.  Paper  read  before  Section  B  of  the  Amer.  Assoc, 
for  Advancement  of  Science.) — The  last  fifteen  years  have  shown  the  atomic 
and  kinetic  conceptions  to  be  the  most  fruitful  which  have  ever  been  intro- 
duced into  physical  science.  Only  in  one  domain  have  atomistic  points  of 
view  failed  to  possess  the  field  completely,  and  that  the  only  domain  in  which 
they  were  securely  entrenched  two  hundred  years  ago,  but  from  which  they 
were  driven,  apparently  for  ever,  at  the  beginning  of  the  last  century,  by  the 
epoch-making  work  of  Fresnel  and  Young.  Upon  this  lost  domain  of  radiant 
energy  they  are  now  making  renewed  attack.  The  present  paper  surveys  this 
field  of  conflict  and  endeavours  to  appraise  the  successes  and  failures  of  each 
of  the  opposing  forces  from  the  point  of  view  of  experimental  physics  alone. 

In  this  attack  upon  the  domain  of  radiant  energy,  atomistic  conceptions  do 
not  at  present  show  a  united  front.  There  is  not  one  sharply-defined  atom- 
istic theory,  but  there  are  five  distinct  brands  of  quantum  theory  of  various 
degrees  of  concentration.  These  are  alike  in  that  they  have  to  do  with 
certain  assumptions  as  to  the  nature  of  radiant  energy,  or  as  to  the  conditions 
under  which  such  energy  is  absorbed  or  emitted  by  atomic  or  sub-atomic 
oscillators.  The  various  theories  are  then  discussed  with  special  reference  to 
the  experimental  facts  which  have  called  the  five  different  types  of  assumption 
into  being. 

/  1.  The  first  and  least  concentrated  form,  that  of  Planck,  grew  out  of  the 
fact  that  we  had  two  radiation  formulae — (1)  that  of  Rayleigh,  and  (2)  that  of 
Wien  ;  the  first  of  which  fitted  the  experimental  facts  for  long  wave-lengths 
(for  which  alone  it  was  indeed  suggested),  while  the  second  fitted  the 
experimental  curve  at  the  other  end  of  the  spectrum  only,  although  it  was 
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originally  hoped  that  it  would  give  the  correct  distribution  of  energy  through* 
out  the  spectrum.  Wien's  general  formula  had  been  deduced  from  his 
displacement  equation  (an  equation  which  rests  only  on  thermodynamic 
reasoning  and  the  proved  facts  of  radiation  pressure)  with  the  aid  of  two 
additional  assumptions,  viz.,  (1)  that  the  velocities  of  gas  molecules  follow  the 
Maxwell  distribution  law,  and  (2)  that  the  frequency  of  the  vibrations  sent 
out  from  a  given  molecule  depends  only  on  the  temperature.  Since  this 
equation  failed  at  long  wave-lengths,  and  yet  contained  no  more  particular 
assumptions  than  those  just  mentioned,  and  since  the  first  of  these  assump- 
tions is  one  which  we  have  the  best  of  grounds  for  making,  there  was  nothing 
to  do  but  modify  the  last  one.  Planck  modified  it  in  such  a  way  as  to  obtain 
an  equation  that  would  go  over  into  Rayleigh's  equation  at  long  wave-lengths, 
and  into  Wien's  at  short  wave-lengths.  Planck's  own  argument  is  briefly 
somewhat  thus.  Boltzmann's  identification  of  the  concept  of  entropy  in 
thermodynamics  with  the  concept  of  probability  in  statistical  mechanics  (a 
step  which  Planck  calls  the  "  emancipation  of  the  entropy  concept  from  the 
limitations  of  man's  experimental  skill,  and  the  elevation  of  the  second  law  to 
a  real  principle  ")  carries  with  it  as  a  necessity  not  only  the  atomistic  concep- 
tion of  matter,  but  also  some  sort  of  an  atomistic  conception  of  radiant  energy. 
For  the  assigning  of  an  exact  numerical  value  to  the  probability  of  a  given 
physical  condition  can  be  accomplished  only  by  considering  that  condition  as 
dependent  on  a  finite  number  of  equally  likely  possibilities  or  complexions. 
The  greater  the  number  of  these  complexions,  the  greater  the  value  of  the 
probability.  Thus  with  two  dice  the  probability  of  a  four-dot  throw  is  just 
three  times  that  of  a  two-dot  throw,  because  the  former  may  occur  in  three 
equally  likely  ways  or  complexions,  and  the  latter  in  only  one.  Now  when  the 
entropy  of  a  physical  condition  is  made  to  depend  in  this  way  on  the  prob- 
ability of  its  occurrence,  it  may  be  seen  at  once  that  entropy  tends  toward  a 
maximum  simply  because  a  change  to  a  new  state  will  not  take  place  unless 
that  new  state  has  a  greater  probability  than  the  old  one.  But,  says  Planck, 
there  is  no  way  of  making  the  appearance  of  a  given  physical  condition  in  a 
system  depend  in  this  way  upon  a  definite,  countable  number  of  possibilities, 
except  by  conceiving  the  system  to  be  made  up  of  a  definite  number  of 
concrete  and  definite  elements,  for  a  continuum  cannot  have  countable 
elements.  Hence,  an  atomistic  structure  of  the  system  is  a  fundamental 
condition  for  the  representation  of  its  entropy  by  a  probability.  All  systems, 
then,  which  possess  an  entropy  must  possess  an  atomic  structure.  Now 
experiment  justifies  the  carrying  over  of  the  entropy  concept  to  an  enclosure 
filled  with  radiant  energy,  for  it  is  only  in  this  way  that  the  Stefan-Boltzmann 
law  and  the  Wien  displacement  law  (both  of  which  are  found  experimentally 
to  be  correct)  are  deduced.  Hence  we  are  forced  to  conclude  that  an 
atomistic  structure  of  some  sort  must  be  applied  to  radiant  energy.  Planck 
then  proceeds  to  apply  it  as  follows.  He  imagines  an  enclosure  having 
perfectly  reflecting  walls  to  be  filled  with  black-body  radiation.  In  this 
enclosure,  and  in  equilibrium  with  the  black-body  radiation,  are  linear  electro- 
magnetic oscillators  of  a  given  frequency  v.  The  relation  between  the  energy 
U„  in  each  oscillator  of  frequency  v,  and  the  energy  per  unit  volume  u»  of 
black-body  radiation  of  frequency  v,  is  given  by  the  ordinary  electrodynamic 
laws  as  Uy  =s  (c'/Sirv^u  ,  in  which  c  represents  the  velocity  of  light.  The  idea  of 
atoms  of  energy  is  next  called  in,  and  it  is  assumed  that  each  oscillator  contains 
at  each  instant  an  exact  multiple  of  an  element  of  energy  e.  From  a  con- 
sideration then  of  the  total  number  of  oscillators,  and  the  total  number  of 
energy  elements  in  all  the  oscillators,  we  can  obtain  an  expression,  as  in  the 
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case  of  the  dice,  for  the  total  number  of  complexions  of  the  system,  that  is,  the 
total  number  of  possible  distributions  of  the  energy  elements  among  the  oscil- 
lators. This  leads  to  an  expression  for  the  entropy  of  the  system  of  the  form 
S  =  F(U/€).  But  the  second  law  of  thermodynamics  as  applied  by  Wien 
[Wied.  Ann.  52.  p.  182, 1894],  had  shown  that  S  =  F(U/v).  Hence  we  must 
place  e  =  hv,  that  is,  the  energy  element  e  is  proportional  to  the  natural 
frequency  v  of  the  oscillator,  and  the  proportionality  factor  A  is  a  universal 
constant,  which  Planck  calls  the  Wirkungsquantum,  He  thus  arrives  at  this 
celebrated  formula  for  the  relation  between  the  density  of  black-body 
radiation  and  frequency,  viz. : — 

_8irAv»  1 

or,  the  intensity  Ex  of  black-body  radiation  of  wave-length  Xi  and  temperature 
Ti  is  Ex  =  2c»A/(XV*/*^'r-  1). 

This  formula  meets  the  requirements  of  passing  over,  at  small  values  of 
XT,  into  Wien's  equation,  namely,  E\  =  (2c*^/X*)tf— c*/*at,  and  for  large  values 
of  XT,  into  Rayleigh's  equation,  viz.  E\  =  2c)feT/X*.  Planck  finds  a  further 
proof  of  the  necessity  of  taking  some  such  steps  as  that  which  he  has  taken 
in  the  faultlessness  of  Jeans's  logic  in  showing  that  the  Hamiltonian  equa- 
tions, combined  with  the  theory  of  probability,  lead  inevitably  to  Rayleigh's 
radiation  equation,  which  is  contradicted  by  experiment.  There  is  then,  in 
his  judgment,  nothing  whatever  to  do  except  to  deny  the  general  validity  of 
the  Hamiltonian  differential  equations,  and  this  is  precisely  what  he  has  done. 
Furthermore,  the  fact  that  his  own  equation  goes  over  into  Rayleigh's  equa- 
tion when  h  is  made  infinitely  small  seems  to  him  to  show  decisively  that 
certain  elementary  radiation  processes  which  in  Jeans's  theory  are  assumed 
to  be  continuous  are  in  fact  discontinuous. 

During  1912  Planck  modified  his  theory  to  meet  an  objection  put  forward 
by  Poincare  as  to  the  profound  revolution  of  physics  which  would  be 
involved  by  the  assumption  that  physical  phenomena  do  not  obey  laws 
expressible  by  differential  equations.  Planck's  original  theory  implied  that 
both  absorption  and  emission  of  energy  by  the  oscillator  must  take  place  in 
units— that  is,  discontinuously.  Planck's  modified  idea  is  that  emission  alone 
takes  place  discontinuously,  while  the  absorption  process  is  continuous.  At 
the  instant  at  which  a  quantity  of  energy  hv  has  been  absorbed  an  oscillator 
has  a  chance  of  emitting  the  whole  of  its  unit— a  chance  which,  however,  it 
does  not  necessarily  take.  If  it  in  this  way  misses  fire  it  has  no  other  chance 
until  the  absorbed  energy  has  arisen  to  2/tv,  when  it  has  again  the  chance  of 
throwing  out  its  two  whole  units,  but  nothing  less.  If  again  it  misses  fire  its 
energy  rises  to  3Av,  4Av,  etc.  The  ratio  between  the  chance  of  not  emitting 
when  crossing  a  multiple  of  hv,  and  the  chance  of  emitting,  is  assumed  to  be 
proportional  to  the  intensity  of  the  radiation  which  is  falling  upon  the 
oscillator. 

This,  then,  is  at  present  the  most  fundamental  and  the  least  revolutionary 
form  of  quantum  theory,  since  it  modifies  classical  theory  only  in  the  assump- 
tion of  discontinuities  in  time,  but  not  in  space,  in  the  emission  (not  in  the 
absorption)  of  radiant  energy. 

2.  The  second  of  these  theories  is  somewhat  more  radical  than  that  just 
noticed  ;  it  is,  in  fact,  merely  that  originally  proposed  by  Planck.  Despite 
the  fact  that  Planck  has  renounced  this  point  of  view,  the  theory  refuses  to 
die.  Nernst  and  most  of  the  investigators  who  are  working  in  specific-heat 
relations  still  adhere  to  it.  What  is  the  experimental  situation  which  seems 
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to  demand  it  ?  It  is  that  brought  about  by  the  recent  development  of 
methods  of  studying  specific  heats  at  high  and  low  temperatures,  especially 
the  liquefactions  of  hydrogen  and  helium. 

3.  We  now  come  to  forms  of  atomistic  theory  which  make  radical 
assumptions  regarding  the  distribution  of  radiant  energy  in  space  rather  than 
in  ttme.  The  least  radical  of  these,  because  the  least  general,  is  that  of 
which  Bragg  is  the  most  active  exponent.  It  is  frankly  corpuscular.  It  was 
developed,  however,  with  a  view  of  explaining  the  properties  of  one  type  of 
radiation  only,  namely,  X-rajrs  and  y-rays,  and  at  a  time  when  there  was 
some  justification  for  regarding  these  as  isolated  phenomena. 

4.  A  general  hypothesis  was  made  by  J.  J.  Thomson  in  his  Silliman 
lectures  in  1908.  It  was,  historically,  the  first  form  of  the  modern  atomistic 
theories  of  radiation  as  regards  space  relations,  although  it  is  here  treated  in 
the  fourth  place,  because  it  is  considered  to  stand  fourth  in  the  violence  of 
the  assumptions  involved.  Like  Bragg's  theory,  it  postulates  radiant  energy 
which  is  emitted  by  the  source  in  bundles  or  quanta,  though  no  necessary 
multiple  relationship  was  at  first  assumed  between  the  different  elements 
emitted  by  the  same  source.  It  goes  farther  than  Bragg's  theory  in  endea- 
vouring to  reconcile  this  quantum  notion  with  the  wave  theory  by  assuming 
a  fibrous  structure  in  the  ether  and  picturing  all  electromagnetic  energy  as 
travelling  along  Faraday  lines  of  force  conceived  as  actual  strings  extending 
through  all  space.  To  the  support  of  such  an  hypothesis  are  brought  all  the 
arguments  urged  for  Bragg's  theory,  while  the  arguments  which  the  present 
author  urges  against  Bragg's  theory  are  removed. 

6.  The  most  concentrated  form  of  quantum  hypothesis  is  that  proposed 
by  Einstein  in  1905  [Abstract  No.  1562  (1905)].  It  is  simply  the  J.  J. 
Thomson  theory  of  the  discontinuous  distribution  of  radiant  energy  in  space, 
assumed  still  to  be  electromagnetic,  and  hence  to  have  a  velocity  independent 
of  that  of  the  source,  with  the  addition  of  Planck's  original  assumption  that  a 
given  source  emits  and  absorbs  energy  in  units  which  are  multiples  of  hv. 

Reviewing  the  experimental  data,  the  author  recognises  two  main  results 
which  stand  out  conspicuously.  (1)  Neither  atoms  nor  electrons  appear  to 
be  able  to  absorb  any  energy  until  it  comes  to  them  in  a  certain  degree  of 
intensity,  and  this  degree  varies  with  different  substances.  (2)  In  all  t)rpes 
of  experiments  in  which  the  absorption  of  energy  results  in  the  emission  of 
electrons  there  is  apparently  a  complete,  or  nearly  complete,  inter-converti- 
bility of  energy  between  an  electron  and  a  so-called  ether  ray,  whether  it  be 
an  X-ray  or  a  light  ray. 

One  group  of  theorists  focus  attention  on  one  of  the  above  results,  another 
on  the  other.  The  fifth  and  last  of  the  quantum  theories  is  designed  to 
cover  both  groups  of  facts  which  are  obviously  most  completely  interpreted 
in  terms  of  such  a  theory,  however  radical  it  may  be.  Why  not  adopt  it  ? 
Simply  because  no  one  has  thus  far  seen  any  way  of  reconciling  such  a 
theory  with  the  facts  of  diffraction  and  interference  so  completely  in  harmony 
in  every  particular  with  the  old  theory  of  ether  waves.  The  author  leaves 
the  point  at  issue  undecided.  E.  H.  B. 

831.  Method  of  obtaining  p-T-Lines  for  constructing  Diagrams  of  State.  G. 
Tammann.  .  (Gesell.  Wiss.  G6ttingen,  Nachr.,  Math.-phys.  Klasse,  7. 
pp.  790-802, 1912.) — For  temperature-regions  in  which  it  is  difficult  to  main- 
tain  a  constant  temperature  (above  100°  and  below  0°),  the  measurement  of 
the  equilibrium  pressures  at  constant  temperature  may  be  replaced  by  a  ' 
method  depending  on  the  simultaneous  observation  of  pressure  and  tempera- 
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ture  during  the  heating  of  the  substance  under  investigation.  As  regards  the 
external  conditions,  two  principal  cases  are  to  be  distinguished  :  (1)  the  sub- 
stance is  kept  at  constant  volume  ;  (2)  this  is  not  the  case,  so  that  the  volume 
alters  with  p  and  T.  From  the  ^-T-curves  the  equilibrium  (melting  and 
transformation)  curves  may  be  readily  constructed,  and,  with  the  aid  of  these 
curves  and  of  the  compressibility,  the  changes  of  volume,  Ar,  during  change 
of  state  under  constant  temperature  or  constant  pressure  are  easily  derivable. 
Further,  from  Av  and  the  direction  of  the  equilibrium  curve  {dTldp),  the 
heats  of  fusion  for  different  pressures  can  be  calculated.  This  procedure 
may  be  applied,  not  only  to  individual  substances,  but  also  to  systems  of  two 
or  more  components.    The  above  relations  are  worked  out  mathematically. 

T.  H.  P. 

832.  Adiahaiic  Increase  of  Entropy.  P.  Duhem.  (Comptes  Rendus, 
166.  pp.  284-286,  Jan.  27,  1913.)— The  author  critically  examines  the  general 
proposition  that  "  if  a  system  is  enclosed  in  an  envelope  impermeable  to  heat, 
every  modification  accompanied  by  viscous  work  entails  an  increase  of 
entropy."  Although  nobody  has  called  the  proposition  into  question,  the 
author  treats  the  subject  rigidly  from  the  standpoint  of  established  laws. 

H.  H.  Ho. 

833.  On  the  Elements  of  Energy,  J.  Duclaux.  (Comptes  Rendus,  166. 
pp.  142-144,  Jan.  18, 1913.)--According  to  the  rule  of  Pictet  and  Trouton,  the 
quotient  ML/T  is  approximately  a  constant  for  different  liquids ;  likewise 
the  quotient  Q/T,  where  Q  is  the  heat  of  dissociation  of  a  substance,  is 
also  approximately  the  same  for  different  substances.  We  are  therefore 
led  to  the  conclusion  that  when  a  union  between  atoms  or  between  mole- 
cules is  broken  in  a  reversible  manner  at  the  absolute  temperature  T,  a 
quantity  ^T  of  heat  is  absorbed,  k  being  a  constant  (equal  to  21)  independent 
of  the  nature  of  the  union.  The  author  calculates  the  heat  (or  energy) 
required  to  rupture  a  single  bond,  and  finds  the  value  to  be  €  =  9-5  x  10-"  T, 
measured  in  ergs.  This  "  element  of  energy  "  is  the  smallest  quantity  of 
energy  concerned  in  a  chemical  transformation  or  in  a  change  of  state  at 
the  temperature  T.  When  we  compare  this  element  of  energy  with  that 
of  Planck,  which  is  the  smallest  quantity  of  energy  which  can  take  part 
in  a  radiation  of  the  wave-length  X,  a  very  close  agreement  is  found 
between  the  two  numbers.  The  author  points  out  that  if  the  values  are 
really  identical,  the  quanta  hypothesis  of  Planck  becomes  simply  a  new 
form  of  the  Pictet-Trouton  rule.  A.  F. 

834.  Statistical  Theory  of  Radiation,  K.  F.  Herzfeld.  (Akad.  Wiss. 
Wien,  Ber.  121.  2a.  pp.  1449-1468,  Oct.,  1912.)— Mathematical  treatment. 

E.  H.  B. 

836.  Canonical  Equation  of  Condition  of  Solids  and  the  Quanta  Theory.  K. 
Eisenmann.  (Ann.  d.  Physik,  89.  6.  pp.  1166-1174,  Dec.  28,  1912.)— 
Shows  that  on  the  basis  of  the  theory  of  quanta  a  complete  derivation  of  the 
energy  and  of  the  equation  of  condition  of  a  solid  body  can  be  given  after 
introducing  a  distribution  function.  £.  £.  F. 
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ELECTRICITY   AND   MAGNETISM. 

THEORY,  ELECTROSTATICS,  AND  ATMOSPHERIC  ELECTRICITY. 

836.  Electromotive  Force  of  Accelerated  Conductors.  R.  C.  Tolman. 
(Science,  37.  pp.  192-193,  Jan.  81,  1918.)— The  possibility  that  electromotive 
forces  might  be  produced  by  the  mechanical  acceleration  of  electric  con- 
ductors was  first  thoroughly  considered  by  Maxwell  (Treatise  on  Magnetism 
and  Electricity,  vol.  ii.  211,  etc.,  3rd  Edition),  and  the  actual  presence  of  such 
electromotive  forces  in  electrolytic  conductors  was  shown  by  Colley  in  1882 
(Wied.  Ann.  17.  p.  55,  1882).  The  author's  experiments  have  so  far  shown 
that  the  effect  in  metals,  if  existent,  is  smaller  than  in  electrolytes.  The 
apparatus  is  now  being  improved  with  the  hope  of  detecting  the  effect  in 
metals.  E.  H.  B. 

837.  Charge  of  Photoelectric  Electrons,  E.  Alberti.  (Ann.  d.  Physik,  89. 
6.  pp.  1133-1164,  Dec.  23,  1912.  Extract  from  Dissertation,  Berlin.)— The 
specific  charge  of  photoelectric  electrons  has  been  roughly  determined  by 
Lenard  [Abstract  No.  1845  (1900)]  and  Thomson  [Abstract  No.  1294  (1900)]. 
The  rays  composed  of  these  electrons  are  very  homogeneous,  of  velocity 
negligible  in  comparison  with  that  due  to  10,000  volts,  and  obtainable  in  the 
highest  vacuum.  On  the  other  hand,  the  electron  current  is  small  and  the 
phosphorescence  feeble.  The  author  used  a  mercury- vapour  lamp,  quartz 
lenses,  and  a  copper  kathode.  The  rays,  accelerated  by  an  electric  field,  and 
deflected  by  a  magnetic  field,  cast  the  shadows  of  copper  wires  on  to  a  screen 
of  Sidot  blende.  The  mean  value  of  129  observations  for  the  specific  charge 
elm  is  1*756  x  10^  in  good  agreement  with  previous  values.  E.  E.  F. 

838.  Some  Electron  Orbits,  C.  G.  Darwin.  (Phil.  Mag.  25.  pp.  201-210, 
Feb.,  1913.)— In  order  to  find  the  characteristics  of  such  processes  as  the 
absorption  by  matter  of  /3-  and  kathode-rays,  it  is  necessary  to  have  a  knowledge 
of  the  orbits  of  the  electrons  as  they  pass  the  various  charged  bodies  in 
matter.  According  to  Rutherford's  theory  [see  Abstract  No.  1847  (1911)], 
which  is  strongly  supported  by  experiments,  an  atom  is  composed  of  electrons 
and  a  nucleus  of  positive  electricity  of  charge  such  as  to  neutralise  them. 
The  nucleus  is  seated  at  the  centre  of  the  atom,  bears  nearly  the  whole  mass, 
and  has  its  charge  concentrated  inside  a  very  small  region.  The  present 
paper  is  concerned  with  the  orbit  of  a  j3-particle  as  it  passes  such  a  nucleus. 
On  account  of  its  high  velocity,  a  j3-particle  has  apparent  mass  sensibly  greater 
than  that  of  a  slow-moving  electron,  and  during  the  path  the  attractive  force 
of  the  nucleus  still  further  increases  it.  The  variability  of  mass  entirely 
alters  the  character  of  the  orbit,  with  the  result  that  in  certain  cases  it 
becomes  a  spiral,  going  right  in  to  the  centre.  Numerical  calculation  shows 
that  these  cases  should  be  of  fairly  frequent  occurrence.  The  ph)rsical  reason 
for  this  may  be  seen  in  the  following  way.  On  account  of  the  increased  mass 
the  particle,  when  near  the  nucleus,  will  be  moving  slower  than  it  would  be  if 
its  mass  were  constant.  This  gives  the  attractive  force  more  time  in  which 
to  exert  its  effect,  and  analysis  shows  that  in  some  cases  the  particle  is  unable 
to  escape.  The  problem  is  then  worked  out  mathematically  on  the  basis  of 
Lorentz's  deformable  electron.  ,  E.  H.  B. 

VOL.  XVI.--A.— 1918. 


Digitized  by 


Google 


ELECTRICITY   AND  MAGNETISM.  275 

839.  Speed  of  Electrons  in  Photoelectric  Effect^  as  Function  of  the  Light 
Wave-lengths,  D.  W.  Cornelius.  (Phys.  Rev.  1.  Ser.  2.  pp.  16-84,  Jan., 
1918.) — The  chief  results  of  this  experimental  research  are  as  follows  :— -(1)  A 
small  amount  of  residual  gas  in  the  photoelectric  cell  influences  its  behaviour. 
(2)  The  surface  conditions  of  the  alkali  metal  has  a  very  large  influence  upon 
the  photoelectric  effect;  which  may  be  constant  or  increase  or  decrease 
with  time.  (3)  It  usually  requires  time  for  a  cell  to  reach  a  steady  state  of 
sensibility.  (4)  The  attempts  to  measure  the  speeds  of  the  electrons  by  means 
of  the  magnetic  deflection  have  been  unsuccessful.  (5)  The  results  obtained 
indicate  that  the  equilibrium  potential  depends  to  some  extent  on  the  tempera- 
ture of  the  metal  if  above  0""  C.  (6)  The  relation  of  the  speed  of  the 
electrons  and  the  frequency  of  the  incident  light  is  the  same  for :  a  pure 
potassium,  potassium  "  fixed  "  with  hydrogen,  caesium,  and  caesium  "  fixed  " 
with  hydrogen.  And  the  relation  between  the  equilibrium  potential  and  the 
frequency  of  the  incident  light  is  the  more  constant  the  nearer  the  metal 
approaches  the  permanent  state  of  sensitiveness.  (7)  The  theoretical  and 
calculated  values  of  the  initial  speed  of  the  electrons  are  both  of  the  order  of 
1(F  cm.  per  sec.  (8)  The  theoretical  value  of  the  time  needed  for  the  expul- 
sion of  an  electron  due  to  the  resonance  effect  of  the  incident  light  is  of  the 
order  of  1Q~'  second.  (9)  The  equilibrium  potential  of  the  electrons  in 
the  photoelectric  effect  varies  directly  as  the  square  of  the  frequency  of  the 
incident  light.  Planck's  law,  according  to  which  the  units  of  the  electro- 
magnetic energy  are  proportional  to  the  frequency  is  not  confirmed.  (10) 
While  the  theory  of  resonance  shows  that  a  beam  of  light  may  supply  a 
sufficient  amount  of  energy  for  the  electron  to  escape,  it  cannot  satisfactorily 
account  for  the  essential  fact  that  the  speed  of  the  electrons  escaping  from 
the  metal  is  proportional  to  the  frequency.     [See  Abstract  No.  1201  (1911).] 

E.  H.  B. 

840.  Browntan  Motions  in  Gases  at  Low  Pressures,  R.  A.  Millikan.  (Le 
Radium,  10.  pp.  16-16,  Jan.,  1918.  Phys.  Rev.  1.  Ser.  2.  pp.  218-221,  March, 
1918.) — The  mean  Brownian  displacement  is  shown  to  be  expressed  by — 


D  =  y! 


RT  (vx  -h  Vi)i  t 
E(Ne) 


where  R  is  the  gas  constant,  T  the  absolute  temperature,  E  the  electric  field, 
N  the  number  of  molecules  in  a  gm.-mol.,  e  the  electronic  charge,  {v\  -{■  2/3)1 
the  greatest  common  divisor  of  the  series  of  values  estimated  from  the  sum  of 
the  velocities  {v\  -|-  Vt)  when  the  oil  droplet  modifies  its  charge  by  the 
capture  of  ions.  From  this  and  the  experimental  data  it  is  calculated  that 
^  =  4-772  X  10-  .  '  E.H.B. 

841.  Variation  of  Electronic  Mass.  J.  Kunz.  (Archives  des  Sciences,  85. 
pp.  28-89,  Jan.  16, 1918.) — A  mathematical  determination  of  the  variation  of 
the  mass  of  an  electron  as  a  function  of  its  velocity.  E.  H.  B. 

842.  Electrification  by  Spraying  Liqiuds.  II.  C.  Christiansen.  (Ann. 
d.  Physik,  40.  2.  pp.  288-248,  Feb.  4,  1913.)— A  continuation  of  a  previous 
article  [see  Abstract  No.  468  (1918)] .  The  present  paper  deals  with  experi- 
ments chiefly  on  organic  compounds,  the  results  occup3ring  over  thirtv 
tables.  E.  H.  B. 

843.  Stokes'  Law  of  Falling  Drops  and  Electronic  Charge,  A.  Schidlof 
and    [Miss]    J.   Murz3rnowska.     (Comptes    Rendus,   166.  pp.   804-807, 
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Jan.  27, 1913.)— An  application  of  Cunningham's  correction  to  Stokes'  law  is 
used  in  dealing  with  new  observations  of  falling  drops.  The  mean  value 
deduced  is  €o  =  4"788  x  10~^°  in  good  agreement  with  the  latest  results  of 
Millikan.     [See  Abstract  No.  477  (1913).]  E.  H.  B. 

844.  Electric  Dust-figures  on  Elecirophorus  Plate.  G.  Quincke.  (Deutsch. 
Phys.  Gesell.,  Verh.  15.  4.  pp.  96-101,  Feb.  28,  1918.)— The  author  places  a 
hollow  metal  hemisphere  on  the  plate  of  an  electrophorus,  and  near  it  he 
places  a  prism  or  biprism  of  conducting  or  insulating  material  with  the  edge 
vertical.  He  charges  the  hemisphere  by  a  spark  from  a  Ley  den  jar  ;  then 
removes  it  without  discharging  it  and  sprinkles  on  the  plate  a  mixture  of 
sulphur  powder  and  red  lead.  He  describes  the  figures  thus  obtained  and 
how  the  lines  passing  from  the  charged  body  behave  on  the  further  side  of 
the  prism  or  biprism.  There  is  a  considerable  difference  in  the  figures 
according  as  the  body  is  charged  positively  or  negatively.  The  author 
explains  the  formation  of  the  various  figures  by  a  reference  to  his  theory 
of  the  "foam-structure"  of  matter  [see,  for  instance,  Abstract  No.  1623 
(1906)].  T.  P.  B. 

845.  Rectilinear  Motion  of  Bom's  Rigid  Electrons,  W.  Behrens  and 
E.  Hecke.  (Gesell.  Wiss.  Gottingen,  Nachr.,  Math.-phys.-Klasse,  7. 
pp.  849-860,  1912.) — Mathematical  treatment  showing  that  under  certain 
limitations  the  motion  of  an  electron  can  be  determined  from  its  initial 
position  and  velocity.  E.  H.  B. 


DISCHARGE  AND  OSCILLATIONS. 

846.  The  Acetylene-Electric  Flame.  C.  F.  Lorenz.  (Electrical  World, 
61.  pp.  611-516,  March  8,  1913.) — When  a  powerful  electric  field  is  applied  at 
right  angles  to  a  gas  fiame,  the  flame  is  deflected  towards  the  kathode.  There 
is  no  deflection  until  the  anode  is  inside  the  invisible  vapour  mantle  surround- 
ing the  flame,  and  the  deflection  is  accompanied  by  a  small  current  through 
the  flame.  The  deflection  is  due  to  the  greater  potential  drop  at  the  kathode, 
brought  about  by  the  greater  mobility  of  the  negative  carriers.  If  a  heavy 
current  is  passed,  the  action  at  the  kathode  is  confined  to  one  spot,  which  is 
heated  sufficiently  to  emit  ions  copiously,  and  then  the  deflection  ceases.  If 
an  arc  discharge  is  passed  at  right  angles  to  a  flame  carrying  a  large  propor- 
tion of  free  carbon  there  is  a  great  increase  in  the  luminosity  of  the  flame. 
Acetylene  is  found  to  be  a  convenient  illuminant,  and  curves  are  given  show- 
ing the  increased  c*p.  and  the  watts  consumed.  Direct  current  is  more 
efficient  than  alternating,  but  the  watt  consumption  for  the  increased  c.p.  is 
high.  It  is  suggested  that  this  type  of  flame  is  an  efficient  source  of  ultra- 
violet light  [see  Abstract  No.  236  (1907)].  T.  P.  B. 

847.  Mobility  of  the  Positive  Ion  at  Low  Pressures.  G.  W.  Todd.  (Phil. 
Mag.  25.  pp.  168-171,  Jan.,  1918.)— In  a  previous  paper  [Abstract  No.  868 
(1912)]  the  author  has  shown  that  the  mobility  of  the  positive  ion  in  gases  at 
low  pressures  departs  from  the  inverse  pressure  law,  but  at  pressures  much 
lower  than  is  the  case  with  negative  ions.  In  the  present  paper  further 
measurements  have  been  made  using  the  alternating  field  method  as  before. 
Owing  to  the  fact  that  the  dimensions  of  the  measuring  apparatus  became  of 
the  order  of  about  fifty  free  paths  of  the  gas  molecules  at  the  lowest  pressures 
in  the  previous  experiments,  it  was  impossible  to  draw  definite  conclusions 
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as  to  the  mass  of  the  carrier  from  measurements  of  the  mobility ;  consequently 
an  apparatus  was  used  on  which  the  ions  were  made  to  oscillate  over  a  much 
larger  distance,  i.e.  20  cm.  By  a  special  arrangement  it  was  ensured  that 
the  field  over  this  large  distance  was  uniform  at  any  instant.  The  positive 
ions  were  supplied  by  heated  aluminium  phosphate  and  the  measurement  of 
the  mobility  made  by  plotting  the  current  in  the  electroscope  for  various 
values  of  the  alternating  potential.  The  results  show  the  deviations  of  the 
mobility  from  the  inverse  pressure  law  to  be  much  less  marked  than  in  the 
case  when  a  smaller  chamber  was  used.  Further,  the  apparent  mobility  at  a 
given  pressure  was  found  to  increase  largely  with  increasing  frequency  of 
the  electric  field.  These  results  point  to  the  conclusion  that  the  positive  ion, 
like  the  negative  ion,  has  to  travel  a  very  considerable  number  of  molecular 
free  paths  before  an  equilibrium  state  of  ionisation  exists.  If  the  distance 
over  which  the  mobility  is  measured  is  small  and  the  source  near  one 
boundary  of  this  distance,  the  proportion  of  ions  reaching  the  other  boundary 
as  aggregates  of  gas  molecules  will  be  smaller  than  if  the  distance  had  been 
sufficiently  large  for  equilibrium  to  have  been  reached.  The  experimental 
results  lend  some  support  to  Kleeman's  idea  of  a  continually  changing  ionic 
aggregate.  E.  M. 

848.  Recomhinaiion  of  Ions  produced  by  Rontgen  Rays,  S.  J.  Plimpton. 
(Phil.  Mag.  26.  pp.  65-81,  Jan.,  1913.  Amer.  Journ.  Sci.  85.  pp.  39-53,  Jan., 
1918.) — The  method  employed  in  the  experiments  consists  essentially  in 
ionising  the  gas  between  two  parallel-plate  electrodes  as  uniformly  as  possible 
by  means  of  a  single  flash  from  a  Rontgen-ray  bulb,  allowing  the  ions  thus 
produced  to  recombine  in  the  absence  of  any  external  field  for  small  intervals 
of  time  regulated  mechanically,  and,  by  the  sudden  application  of  a  strong 
electric  field,  driving  over  to  the  electrodes  those  ions  which  remain  in  the 
gas.  The  arrangement  was  such  that  the  intensity  of  the  flash  of  X-rays 
could  be  reproduced  accurately,  and  in  this  way  a  series  of  relative  values  of 
n,  the  number  of  ions  present  at  time  i  after  the  flash,  which  was  of  about 
0  008  sec.  duration,  were  obtained.  The  values  of  a,  i\^e  coefficient  of 
recombination  [duldi^an^]  were  deduced  from  the  curve  connecting  1/n 
and  /,  since  a  =  d(lln)ldt.  For  all  the  gases  examined  :  air,  COa,  S0»,  CH3I, 
(CHfi),,  QHftCl,  CiHsBr,  (CH5)»0,  for  short  intervals  of  time  up  to  about 
0'3  sec.  a  marked  curvature  was  found  in  the  curves  connecting  1/n  and  /, 
indicating  that  a  is  relatively  large  for  the  initial  stages  of  recombination,  but 
diminishes  later,  becoming  practically  constant.  The  author  explains  this 
effect  on  the  assumption  of  a  non-uniform  distribution  of  the  ionisation  pro- 
duced by  Rontgen  rays,  the  final  values  of  a  corresponding  to  an  effectively 
uniform  distribution.  The  experiments  also  show  that  the  value  0/  a  decreases 
considerably  with  decreasing  pressure  of  the  gases  examined.  E.  M. 

849.  Ionisation  by  Rontgen  Rays,  F.  Lebeau.  (Journ.  de  Physique,  8. 
Ser.  5.  pp.  111-123,  Feb.,  1918.)— E.  Meyer  has  shown  [see  Abstract  No.  1198 
(1912)]  that  the  current  produced  in  an  ionisation  chamber  by  a  bundle  of 
y-rays  emitted  from  Ra  varies  irregularly,  about  a  certain  mean  value,  in  course 
of  time.  In  the  present  experiments  it  is  attempted  to  obtain  with  Rontgen 
rays  fluctuations  proceeding  from  the  variation  in  the  number  of  molecules 
ionised  by  a  bundle  of  constant  intensity.  It  is  possible  to  obtain  induction 
coil  discharges  of  a  uniform  character.  The  bundle  of  Rontgen  rays  pro- 
duced by  the  passage  of  a  single  one  of  such  discharges  always  sets  free  in  a 
given  ionisation  chamber  the  same  quantity  of  electricity.     By  diminishing 
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sufficiently  the  number  of  ions  produced  it  might  be  possible  to  put  in  evi- 
dence fluctuations  in  this  number  of  ions  about  a  mean  value.  In  order 
to  be  able  to  show  such  small  deviations  from  the  mean  value,  it  becomes 
necessary  to  multiply  the  initial  number  of  ions  by  ionisation  due  to  colli- 
sion, in  some  such  manner  as  was  employed  by  Rutherford  for  a-rays« 
The  experimental  arrangement  with  details  of  the  observations  is  given  in 
the  following  cases  :  When  the  direction  of  the  rays  is  parallel  to  the 
plane  of  the  electrodes,  {a)  without  striking,  (b)  with  striking ;  and  when 
the  rays  are  normal  to  the  electrode.  The  fluctuations  in  the  ionisation 
due  to  secondary  kathodic  rays  produced  by  Rontgen  rays  striking  the 
electrodes  laterally  or  normally  are  shown  to  exist.  The  mean  fluctuation 
increases  when  the  multiplication  by  ionisation  due  to  collision  increases.  In 
a  particular  case  very  large  regular  discontinuities  have  been  obtained.  An 
augmentation  of  the  current  takes  place  under  the  influence  of  successive 
rapidly  repealed  discharges.  This  augmentation,  at  least  in  the  region  of  the 
critical  pressure,  seems  to  proceed  from  an  action  exercised  by  the  Rontgen 
rays  upon  the  gaseous  molecules,  which  are  thus  rendered  more  susceptible 
to  ionisation  by  collision.  When  the  direction  of  the  rays  is  normal  to  the 
electrodes,  there  occur  from  time  to  time  extraordinarily  large  variations 
among  discharges  giving  regular  deviations.  The  process  of  ionisation  for 
such  strong  discharges  appears  to  be  localised  at  the  surface  of  the  brass 
plate  acting  as  insulated  electrode.  A.  £.  G. 

860.  Photoelectric  Behaviour  of  Iron  in  Active  and  Passive  State.  H.  S. 
Allen.  (Roy.  Soc,  Proc.  Ser.  A.  88.  pp.  70-74,  Jan.  29, 1913.)— It  is  well 
known  that  ordinary  iron,  which  is  acted  on  energetically  by  dilute  HNOs  can 
be  made  to  assume  a  passive  condition  by  immersion  in  strong  HNOj  or  by 
other  powerful  oxidising  agents.  The  author  has  compared  the  photoelectric 
activity  of  iron  in  the  active  state  with  that  of  the  same  sample  in  the  passive 
state,  dry  iron  plates  being  used  in  each  case.  The  photoelectric  activity 
measured  was  that  due  to  the  light  from  a  Hg  lamp.  The  experiments  prove 
that  iron  which  is  chemically  active  is  active  in  the  photoelectric  sense,  while 
iron  which  is  passive  shows  much  smaller  photoelectric  activity — in  some 
cases  none  that  can  be  detected.  The  author  holds  that  this  result  is  in  good 
agreement  with  the  theory  which  attributes  passivity  to  the  condition  of  the 
gaseous  layer  at  the  surface  of  the  metal.  E.  M. 

861.  Photography  of  Particles  ejected  from  Atoms,  C.  T.  R.  Wilson. 
(Engineering,  96.  pp.  862-364,  March  14,  1918.  Paper  read  before  the  Royal 
Inst.,  April  11,  1918.) — By  aid  of  Rontgen  rays  electrons  may  be  ejected  from 
ordinary  atoms.  The  methods  used  in  the  study  of  electrons  were  usually 
indirect.  But  even  electrons,  when  ejected,  left  trails  behind  them,  and 
these  the  author  has  been  able  to  photograph.  Each  electron  ejected 
traversed  a  large  number  of  gas  atoms.  But  each  such  atom,  on  modern 
theories,  is  a  miniature  solar  system,  the  planets  being  represented  by 
electrons,  which  were  held  together  by  electrical  instead  of  gravitational 
forces.  When  a  disturbance  of  sufficient  violence  was  set  up,  an  electron 
might  escape  from  one  system  and  might  become  attached  to  another 
system.  Now  molecules  of  gases  or  vapours  would  more  .readily  attach 
themselves  to  charged  ions  than  to  uncharged  atoms,  and  every  ion  could  be 
made  a  centre  of  condensation  in  supersaturated  water-vapour.  The  author 
by  aid  of  his  cloud-chamber  can  now  catch  the  ions  in  the  positions  occupied 
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by  them  when  just  set  free.  The  trail  of  a  particle,  invisible  in  itself,  is  thus 
marked  by  a  crowded  line  of  cloud,  and  individual  ions  could  be  distinguished 
under  certain  conditions.  Nine  photographs  taken  in  this  way  are  included 
in  the  paper  as  well  as  three  diagrams  explanatory  of  the  experimental 
methods  adopted.  E.  H.  B. 

862.  Positive  lonisaiion  produced  by  Platinum  and  Certain  Salts  when 
Heated.  F.  Horton.  (Roy.  Soc,  Proc.  Ser.  A.  88.  pp.  117-146,  Feb.  24, 
1918.) — Spectroscopic  investigation  of  the  nature  of  the  carriers  of  positive 
electricity  when  an  electric  current  is  sent  from  a  glowing  Pt  strip  covered 
with  aluminium  phosphate  to  a  surrounding  Pt  electrode  in  a  highly  evacuated 
vessel,  shows  that  CO  gas  is  evolved,  and  is  probably  the  carrier  of  positive 
electricity.  Hydrogen  was  also  detected,  and  it  seems  probable  that  atoms 
of  hydrogen  also  take  part  in  carrying  the  current,  for  Garrett  [see  Abstract 
No.  117  (1911)]  has  found  that  about  10%  of  the  positive  ions  present  when 
aluminium  phosphate  is  heated  on  a  Pt  strip  in  a  vacuum  have  a  mass  corre- 
sponding to  that  of  the  hydrogen  atom.  Richardson,  however,  has  come  to 
the  conclusion  that  the  positive  ions  emitted  by  heated  salts  are  charged 
atoms  of  the  metallic  constituent  of  the  salt  under  test,  and  that  in  the  case 
of  the  incandescent  metals  the  carriers  of  positive  electricity  are  charged 
atoms  of  Na  or  K  which  are  present  as  impurities  in  the  form  of  salts.  It  is 
in  order  to  obtain  further  evidence  on  this  matter  that  the  experiments 
described  in  the  present  paper  are  undertaken.  The  general  method  is  as 
follows  : — ^The  positive  leak  from  a  strip  of  Pt-foil  is  first  investigated  : 
observations  being  made  of  its  rate  of  decay  with  time,  of  its  variation  with 
the  p.d.  used,  and  with  the  gas  pressure  in  the  apparatus.  The  strip  is  then 
covered  with  the  salt  to  be  tested  and  the  observations  repeated.  Four 
samples  of  aluminium  phosphate,  two  of  sodium  ortho-phosphate,  and  one  of 
sodium  pyro-phosphate  are  thus  investigated,  comparisons  being  made,  in 
particular,  at  1080°  C.  and  1190°  C.  In  the  experiments  with  Pt  it  is  found 
that  after  leaving  the  strip  cold  overnight,  a  much  larger  current  is  obtained 
when  first  testing  on  the  following  morning.  This  abnormal  current  only 
lasts  for  a  short  time  :  in  a  few  minutes  the  leak  decreases  to  a  steady  value, 
usually  somewhat  smaller  than  on  the  previous  evening.  This  decrease  is 
accompanied  by  a  slight  increase  in  the  electrical  resistance  of  the  strip, 
which  suggests  that  some  volatile  product  is  subliming  from  its  surface. 
From  the  curve  given  it  can  be  seen  that  up  to  820  volts  the  current  is  never 
completely  saturated,  but  that  after  about  120  volts  it  increases  approximately 
proportionally  to  the  voltage.  It  is  thought  that  the  difi&culty  of  saturating 
the  current  is  due  to  the  presence  of  slowly  moving  ions.  The  experiments 
described  show  that  there  are  considerable  variations  both  in  the  magnitude 
and  in  the  permanence  of  the  positive  emission  from  different  substances. 
In  the  case  of  Pt  and  of  pure  aluminium  phosphate  the  initial  emission 
decreases  rapidly  with  the  time,  and  in  the  course  of  a  few  hours'  heating  at  a 
high  temperature  becomes  extremely  small.  With  sodium  phosphate,  on 
the  other  hand,  the  emission  at  first  increases,  and  then  decreases  much  more 
slowly  than  with  the  other  substances  tested  :  so  that,  after  many  hours' 
heating,  a  considerable  current  can  be  obtained.  Impure  aluminium  phos- 
phate falls  between  these  cases.  This  is  accounted  for  by  the  fact  that 
impure  phosphate  contains  sodium,  which  gradually  disappears  from  the 
anode  in  the  course  of  heating.  The  opinion  is  put  forward  that  the  ionisa- 
tion  from  Pt  (and  from  metals  generally)  is  largely  due  to  the  emission  of 
absorbed  gases  on  heating,  but  that  in  the  case  df  sodium  phosphate  a  con- 
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siderable  part  of  the  emission  consists  of  positively-charged  sodium  atoms, 
the  final  value  of  the  current  in  a  good  vacuum,  after  long-continued  heating, 
being  almost  entirely  due  to  this  cause,  although  at  first  there  is  a  large 
current  due  to  the  evolution  of  ionised  gas,  which  probably  comes  partly  from 
the  salt  and  partly  from  the  Pt  on  which  it  is  heated.  It  seems  probable  that 
the  anode  rays  of  Gehrcke  and  Reichenheim  are  essentially  the  same  as  the 
emission,  in  a  good  vacuum,  from  a  positively-charged  salt  which  has  been 
heated  until  the  steady  state  is  reached.  There  can  be  little  doubt  that  the 
large  emission  on  first  heating  a  Pt  anode  is  due  to  escaping  gas  which  comes 
from  inside  the  metal  in  an  ionised  condition.  It  is  difficult  to  see  any 
explanation  on  the  supposition  that  the  ions  are  atoms  of  sodium  or  potassium. 
If  the  gas  actually  carries  the  current,  we  see  at  once  the  cause  of  the  rapid 
fall  of  emission  from  a  new  wire,  for  when  the  wire  is  heated  the  gas  pressure 
inside  it  is  increased  and  the  gas  diffuses  out  until  there  is  equilibrium 
between  the  internal  and  external  conditions.  When  after  long-continued 
heating  equilibrium  is  attained,  there  are  as  many  gas  atoms  or  molecules 
entering  the  wire,  in  a  given  time,  as  there  are  emitted  by  the  wire.  The 
latter  are  ionised  ;  a  certain  proportion  of  them  (probably  a  very  small  pro- 
portion) are  positively  charged,  and  it  is  the  charges  carried  by  these  which 
constitute  the  small  "steady"  current  which  is  given  by  a  wire  that  has 
been  heated  for  a  long  time.  It  seems  probable  that  some  of  the  ionisation 
which  is  produced  when  certain  salts  are  heated  has  its  origin  in  chemical 
actions  between  vapours  produced  by  these  salts  and  the  platinum  on  which 
they  are  heated.  This  view  has  already  been  put  forward  by  Richardson  to 
explain  certain  ionisation  effects  which  he  obtained  when  various  salts  were 
heated  to  a  high  temperature  in  a  platinum  tube.  A.  E.  G. 

863.  Some  Characteristic  Curves  for  Gases  at  Low  Pressures.  R.  F. 
Earhart.  (Phys.  Rev.  1.  Ser.  2.  pp.  85-96,  Feb.,  1918.)— The  kathode 
used  consists  of  a  plate  made  up  of  ten  concentric  brass  rings  separated  by 
an  insulating  material.  Its  face  is  in  a  horizontal  plane  and  has -a  total  con- 
ducting area  of  86  sq.  cm.  The  anode  consists  of  a  hemisphere  of  Pt,  2  mm. 
diam.,  mounted  on  a  vertical  brass  rod  which  is  covered  with  a  thin  glass 
envelope  leaving  only  the  hemisphere  exposed.  The  anode  is  capable  of 
adjustment  vertically,  but  is  always  symmetrical  with  reference  to  the  kathode. 
The  discharge  apparatus  is  contained  in  a  bell-jar  of  about  10  litres'  capacity. 
Characteristic  curves  showing  the  relations  between  current  and  potential 
under  stated  conditions  of  pressure  and  distance  are  obtained  for  air, 
hydrogen,  and  CO,  in  the  region  of  the  critical  potentials.  It  is  also  foimd 
that  the  strength  of  a  current  through  a  gas  at  low  pressures  is  determined 
in  part  by  the  size  of  the  kathode.  Empirical  formulae  for  the  discharge 
from  a  positively-electrified  point  cannot  be  extrapolated  from  high  pressure 
and  potential  regions  to  low  pressure  conditions.  Introducing  a  constriction 
into  the  path  of  a  discharge  has  the  effect  of  increasing  the  apparent 
resistance  of  a  circuit,  this  increase  varying  directly  with  the  length  of  the 
constricted  portion.  A.  E.  G. 

854.  Motion  of  Luminous  Centres  in  Hydrogen  Tubes,  A.Perot.  (Comptes 
Rendus,  166.  pp.  132-186,  Jan.  13,  1918.)— The  tubes  used  were  of  H-form, 
with  Al  electrodes,  and  were  immersed,  for  cooling  purposes,  in  a  vessel  of 
water.  A  dynamo  furnished  a  current  of  0*2  amp.  at  10,000  volts ;  this  could 
be  regulated.  An  ^talon  10  mm.  thick  was  used,  and  the  light  from  the  tube 
passed  through  a  red  screen  before  reaching  the  etalon.  If  the  light  issuing 
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from  the  end  of  the  horizontal  part  of  the  H-tube  is  used,  then  the  variation 
of  wave-length  produced  on  reversing  the  current  is  connected  with  the 
velocity  v  of  the  centres  of  emission  by  the  relation  ()X/\  =  v/V,  where  V  is 
the  velocity  of  light.  If  the  light  from  the  horizontal  tube  is  observed  at  a 
direction  inclined  to  its  axis  and  the  current  is  reversed,  the  velocity 
measured  (i/)  is  connected  with  the  velocity  v  by  the  relation  v  =  v'Icos  a, 
where  a  is  the  angle  the  direction  of  the  tube  makes  with  the  normal  to  the 
etalon.  The  two  methods  of  operation  have  given  the  same  numerical 
results.  Three  factors  influence  the  velocity  of  the  emission  centres :  the 
pressure,  the  intensity  of  the  current,  and  the  diam.  of  the  tube.  For  a  given 
tube  at  constant  pressure  the  velocity  increases  with  the  intensity  of  the 
current.  With  a  normal  tube  the  following  values  were  found,  corresponding 
respectively  to  currents  of  11,  16'26,  22  milliamps.  :  149,  219,  and  266  m.  per 
sec.  With  a  special  tube  whose  capillary  was  1  mm.  diam.,  velocities  of 
815  and  1190  m.  per  sec.  were  found  for  currents  of  100  and  144  milliamps. 
respectively.  For  the  same  current  and  constant  pressure  the  velocity  is 
greater  the  narrower  the  tube  ;  and  the  ratio  of  the  velocity  to  the  square 
root  of  the  current  density  does  not  vary  much.  For  a  given  tube  and  a 
given  intensity  of  current  the  velocity  increases  when  the  pressure  is 
diminished,  but  in  a  certain  pressure  interval  a  tube  can  give  different  velocities 
according  as  the  pressure  is  increased  or  decreased  to  the  value  considered. 
The  greatest  velocity  observed  was  1740  m.  per  sec.  in  a  tube  of  1  mm.  diam., 
the  current  being  0"162  amp.,  giving  a  current  density  of  about  0  2  amp. 
per  mm.*.  This  velocity  is  of  the  order  of  that  found  by  the  author  for 
solar  hydrogen,  8800  m.  per  sec.  A.  W. 

866.  Velocity  of  Emission  Centres  in  Hydrogen  Tubes.  A.  Perot. 
(Comptes  Rendus,  166.  pp.  810-312,  Jan.  27,  1913.) — In  a  previous  paper 
[see  preceding  Abstract]  the  author  has  shown  that  in  a  hydrogen  tube  the 
luminous  centres  move  from  the  kathode  towards  the  anode  with  a  velocity 
which,  measured  by  the  Doppler-Fizeau  effect  on  the  red  line  \  =  6563, 
was  found  to  vary  with  the  pressure,  the  intensity  of  the  current,  and  the 
diameter  of  the  capillary.  The  present  paper  extends  the  results  previously 
given.  It  was  found  that  between  certain  pressure-limits  tjie  tube  could 
exhibit  two  modes,  the  one  with  striations,  the  other  without,  and  that  in  the 
first  of  these  the  velocities  observed  were  greater  than  in  the  second.  Ex- 
periments were  made  with  a  view  to  determining  the  velocity  of  the  centres 
in  different  regions  of  a  capillary  showing  striations.  Using  the  method  pre- 
viously described,  where  the  tube  is  inclined  to  the  normal  to  the  etalon, 
and  projecting  on  the  etalon  an  image  of  the  tube,  it  was  found  that 
although  the  bright  and  dark  regions  could  not  be  sharply  isolated,  the 
velocity  of  the  centres  is  much  greater  in  the  bright  parts  than  in  the  dark 
parts  of  the  tube.  Thus,  with  a  pressure  of  2*2  mm.,  current  01  amp., 
capillary  4*5  mm.  diam.,  the  velocity  in  the  bright  parts  was  942  and  in  the 
dark  parts  887  m.  per  sec.  For  a  pressure  of  8*3  mm.  and  the  same  current 
the  maximum  velocity  was  625,  the  minimum  379  m.  per  sec.  Wilson 
showed  that  the  electric  intensity  is  greater  in  the  bright  than  in  the  dark 
regions  of  the  striations  ;  this  fact  is  certainly  connected  with  the  results  now 
obtained.  Measurements  were  next  made  with  the  line  X  =  4861*3.  With 
the  same  tube  and  the  same  conditions,  measurements  with  the  C  and  F 
lines  gave  different  numbers,  whose  ratio  appeared  to  be  constant  and  equal 
to  1*6,  the  velocity  measured  with  the  hne  of  shorter  wave-length  being  the 
greater.  This  result  is  explained  by  the  different  damping  of  the  two 
radiations.    The  ratio  deduced  theoretically  is  1*8.  A.  W. 
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856.  Dielectric  Cohesion,  E.  Bouty.  (Comptes  Rendus,  166.  pp.  25-28, 
Jan.  6,  1913.) — The  apparent  dielectric  cohesion  of  a  gas  in  a  small  bulb 
[see  Abstract  No.  664  (1918)]  is  B  =  1-1656  +  6,  where  b  is  the  normal 
dielectric  cohesion  as  measured  in  large  bulbs.  For  large  values  of  b  this 
makes  B  sensibly  proportional  to  b  :  and  in  small  bulbs  the  exterior  field 
should  bear  to  the  field  within  the  bulb  the  ratio  1*178  :  1,  which  is  prac- 
tioally  the  same  as  the  coefi&cient  1'165  above.  The  discharge  in  the  bulb 
occasionally  lags  behind  the  external  field  ;  more  markedly  in  small  bulbs. 
This  seems  to  depend  on  a  condition  of  the  gas  (e.g.  the  attainment  of 
ionising  velocity  by  the  ions)  adversely  affected  when  the  volume  is  small. 
The  phenomena  can  be  explained  by  considering  the  work  done  ( =>'  per 
unit  of  electric  quantity)  in  the  initial  stage  of  disruptive  discharge  as 
divided  into  two  parts  :  (1)  that  done  along  the  course  of  the  gas  itself,  pro- 
portional to  the  field  and  to  the  thickness ;  and  (2)  that  done  at  the 
electrodes  or  the  wall,  provided  that  this  increase  linearly  with  the  pressure. 
This  seems  to  be  the  case  in  neon.  Experiment  is  necessary  to  see  whether 
the  coefficient  1-165  above  is  the  same  for  all  gases.  A.  D. 

867.  Current  Distribution  at  the  Kathode  of  Discharge  Tubes,  A.  Wehnelt. 
(Deutsch.  Phys.  Gesell.,  Verh.  15.  2.  pp.  47-52,  Jan.  80, 1918.)— Goldstein  has 
shown  that  at  low  pressure  there  are,  in  addition  to  the  visible  kathode-ray 
bundle,  rays  which  issue  from  the  whole  kathodic  surface.  The  author  has 
made  these  rays  visible  by  means  of  a  screen,  and  has  suggested  that  they 
are  produced  by  the  ultra-violet  light  given  out  during  the  discharge  [see 
Abstract  No.  1867  (1912)].  Now  that  a  more  sensitive  galvanometer  is  used 
it  .is  proved  that  this  influence  of  the  ultra-violet  light  is  insignificant. 
Detailed  descriptions  of  the  apparatus  and  measurements  taken  are  given. 
It  is  concluded  that  the  kathode-ray  bundle  does  not  carry  the  whole  current, 
but  there  are  also  positive  ions  which  move  up  towards  the  kathode  and 
ionise  the  gas  at  its  surface.  The  ultra-violet  light  or  soft  Rontgen  rays  due 
to  the  discharge  have  also  a  slight  influence  by  liberating  electrons  in  the 
metal.  A.  E.  G. 

858.  Disintegration  of  Metals  at  High  Temperatures,  Condensation  Nuclei 
from  Hot  Wires,  J.  H.  T.  Roberts.  (Phil.  Mag.  26.  pp.  270-296,  Feb., 
1918.) — In  a  preliminai-y  account  of  experiments  upon  the  disintegration  of 
metals,  more  particularly  the  platinum  metals,  the  theory  was  put  forward 
that  the  disintegration  of  the  platinum  metals  was  due  to  direct  oxidation 
[see  Abstract  No.  1767  (1912)].  That  platinum  does  not,  under  any  cir- 
cumstances, combine  directly  with  oxygen  has  caused  a  diffidence  in 
suggesting  that  the  influence  of  oxygen  is  other  than  catalytic,  and  there  are, 
moreover,  certain  experimental  facts  which  at  first  sight  appear  to  militate 
against  the  theory  that  the  disintegration  is  due  to  direct  oxidation.  In  the 
present  experiments,  in  which  Wilson's  condensation  method  is  adopted,  the 
wire  is  not  placed  in  the  expansion  chamber,  but  in  a  separate  chamber  so 
that  no  water-drops  can  fall  upon  it.  The  wire  is  heated  by  a  current 
developed  from  an  alternator  and  transformer  set.  On  their  way  to  the 
expansion  chamber  the  nuclei  pass  through  an  annular  space,  2  mm.  wide, 
between  two  brass  tubes  insulated  from  one  another,  the  outer  one  earthed, 
the  inner  at  — 280  volts.  There  are  two  well-marked  conditions  governing 
the  production  of  nuclei :  (1)  The  recent  history  of  the  wire  previous  to  the 
experiments.  (2)  The  length  of  time  since  the  commencement  of  experi- 
ments. There  are  two  sets  of  nuclei :  the  first,  got  rid  of  after  continuous 
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experimenting,  depend  upon  the  presence  of  hydrogen  and  other  gases  in 
the  wire  ;  the  second  depend  upon  the  presence  of  oxygen  round  the  wire  : 
below  a  certain  temperature  the  second  set  are  never  obtained.  The  metals 
experimented  upon  are  platinum,  palladium,  rhodium,  iridium,  and  ruthenium. 
It  is  found  that  platinum  begins  to  disintegrate  at  as  low  a  temperature  as 
500°  C,  but  no  loss  of  weight  could  be  detected  even  after  days  of  heating. 
The  disintegration  begins  to  come  within  the  range  of  the  balance  between 
1000°  C.  and  1100°  C.  The  second  set  of  nuclei  even  at  600°  C.  are  very 
persistent,  and  do  not  change  in  size  or  character,  being  produced  in  pure 
oxygen,  no  matter  how  long  the  heating  has  been  continued  ;  they  are  not 
produced  in  the  absence  of  oxygen.  This  shows  that  they  are  not  likely  to 
be  either  particles  of  the  metal  brought  off  by  the  escaping  gas  or  traces  of 
compounds  of  different  gases.  The  rate  of  loss  of  weight  of  the  Pt-wire  is 
roughly  proportional  to  the  oxygen  pressure,  which  points  3  the  formation 
of  an  endothermic  oxide.  Experiments  in  a  constant-volume  gas  chamber,  in 
which  the  loss  of  Pt  to  loss  of  oxygen  is  determined,  give  results  which 
approximate  in  the  case  of  air  to  2Pt :  O  and  in  the  case  of  oxygen  to  Pt :  20. 
It  does  not  seem  probable  that  this  large  amount  of  oxygen  is  simply 
adsorbed :  it  must  be  combined  chemically,  at  any  rate  for  the  most  part. 
During  the  cooling  of  the  oxide  after  its  formation  at  the  hot  wire  some 
decomposition  takes  place,  and  the  amount  of  the  decomposition  will  be 
greater  the  lower  the  oxygen  pressure.  If  we  assume  that  the  quantity  of 
oxygen  adsorbed  by  the  deposit  is  small,  the  composition  of  the  oxide  in  the 
experiments  in  oxygen  must  be  either  PtOt  or  some  higher  oxide.  If  the 
oxide  is  also  present  in  the  deposit  in  air,  there  must  be  a  considerable 
amount  of  Pt  mixed  with  it,  this  Pt  being  the  result  of  dissociation  of  the 
oxide  during  cooling.  The  formation  of  an  endothermic  volatile  and 
dissociable  oxide  not  only  explains  all  the  observed  facts,  but  will  also  explain 
certain  facts  in  the  discharge  of  negative  and  positive  electricity  from  hot  Pt- 
wires  at  low  pressures.  A.  E.  G. 

859.  Duration  of  Luminosity  of  Electric  Discharge  in  Gases  and  Vapours, 
R.  J.  Strutt.  (Roy.  Soc,  Proc.  Ser.  A.  88.  pp.  110-117,  Feb.  24,  1918.)— The 
object  of  the  paper  is  to  systematise  and  extend  the  somewhat  scattered  obser- 
vations bearing  on  this  subject.  A  new  method  of  observing  the  "  streamers  " 
is  described  which  in  principle  is  as  follows : — The  electrodes  are  wires  of  the 
metal  under  observation.  They  are  inserted  into  the  opposite  ends  of  a  glass 
tube  1*6  or  2  mm.  internal  diam.  so  that  the  ends  are  about  6  mm.  apart.  A 
hole  is  blown  in  the  side  of  the  tube  between  the  ends  of  the  wire,  and  when 
the  spark  passes  the  metallic  vapour  formed  is  blown  out  of  this  hole,  and 
out  of  the  region  of  electric  force  between  the  electrodes.  The  volume 
of  vapour  formed  is  not  enough  to  distinctly  exude  from  the  hole  at  atmo- 
spheric pressure ;  but  the  tube  is  arranged  inside  a  receiver  which  can  be 
exhausted,  and  the  effect  becomes  conspicuous  at  a  pressure  of  a  few  mm.  of 
mercury.  The  vapour  is  shot  out  of  the  side  hole  in  a  distinct  jet  several  mm. 
in  length,  visible  by  its  own  luminosity,  which  is  seen  to  be  continuous  with 
that  of  the  spark.  When  the  metal  is  difficult  to  obtain  in  the  form  of  wire, 
iron  wires  may  be  used,  and  a  fragment  of  the  volatile  metal  under  investiga- 
tion introduced  into  the  gap,  and  in  contact  with  one  end  of  the  wire. 
Vapours  of  the  following  elements  are  all  found  to  give  line  spectra  ex- 
clusively :— Na,  Th,  Ca,  Zn,  Cd,  Hg,  As,  Mg,  Pb.  Se,  S,  P,  I.  Details  of  the 
glow  appearances  are  also  given.  The  effects  obtained  with  the  common 
gases  H,  N  or  air,  O,  and  COi  are  next  described.  As  a  result  of  these 
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experiments  it  is  concluded  that  the  luminosity  of  the  electric  discharge 
survives  the  current  not  only  in  metallic  vapours  but  also  in  the  vapours 
of  non-metals  and  in  the  permanent  gases.  It  fades  away  in  a  continuous 
manner,  and  without  immediate  change  of  spectrum  when  the  current 
ceases.  Sometimes,  however,  a  change  of  spectrum  eventually  results  from 
unequal  decay  of  the  lines.  These  effects,  which  last  less  than  1/1000  of 
a  second,  are  distinct,  not  only  in  degree  but  in  kind,  from  the  afterglows  in 
nitrogen,  in  gaseous  mixtures  containing  oxygen,  and  in  gaseous  mixtures 
containing  hydrogen,  previously  investigated.  These  have  durations  extend- 
ing in  some  cases  to  several  minutes,  and  their  spectra  are  from  the  first 
radically  different  from  those  of  the  exciting  discharges.  As  previously 
shown,  they  are  due  to  secondary  chemical  actions  of  substances  produced 
by  the  discharge.  A.  E.  G. 

860.  Selective  Absorption  of  Electric  Waives.  W.  Romanoff.  (Ann.  d. 
Physik,  40.  2.  pp.  281-296,  Feb.  4, 1918.)— The  absorption  of  electric  waves  in 
alcohols  is  determined  by  the  same  method  as  that  used  by  Zeeman  and 
Eichenwald  [see  Abstracts  Nos.  141  (1896)  and  47  (1898)].  A  wire  system 
carrying  the  waves  runs  through  the  liquid  of  which  the  absorption  is 
required  and  a  thermo-element  bridges  the  wires.  From  the  ratio  of  two 
galvanometer  deflections  given  by  the  thermo-element  when  placed  at  two 
points  a  known  distance  apart  the  absorption  is  determined.  Care  is  taken 
that  there  are  no  interference  effects  due  to  reflected  waves  and  that  the 
galvanometer  circuit  is  shielded  from  all  stray  electric  effects.  The  wave- 
lengths vary  from  60  to  100  cm.  In  every  case  the  results  show  a  strong 
dependence  of  the  absorption  on  the  wave-length.  Maxima  and  minima  of 
absorption  are  clearly  observed,  but  the  damping  of  the  waves  does  not  allow 
the  absorption  bands  to  appear  very  distinctly.  T.  P.  B. 

861.  Diffraction  and  Secondary  Radiation  with  Short  Electric  Waves,  A.  D. 
Cole.  (Phys.  Rev.  1.  Ser.  2.  pp.  2-16,  Jan.,  1918.) — ^An  experimental  research 
which  may  be  summarised  as  follows  : — (1)  A  study  was  made  of  the  distribu- 
tion of  radiant  energy  with  several  arrangements  of  electric  wave  apparatus 
likely  to  furnish  diffraction  effects,  including  the  opaque  edge  and  slits.  The 
effect  of  the  screens  increased  the  energy  received  at  certain  points  and  some 
cases  analogous  to  diffraction  bands  were  found.  (2)  The  effect  of  shifting 
a  pair  of  "  screens  "  along  the  radiation  axis  was  also  noted.  (8)  The  effect 
of  a  gradual  change  in  the  width  of  an  opening  through  which  radiation 
passed  was  studied  for  two  points  on  the  axis.  Very  little  energy  passed 
when  the  opening  was  less  than  a  quarter  wave-length  ;  with  openings 
greater  than  one  and  a  half  wave-lengths  more  energy  appeared  beyond  than 
when  no  screens  were  used.  (4)  Some  resonance  and  interference  results 
were  obtained  and  are  shown  by  curves.  (6)  Large  absorption  or  obstruc- 
tion effects  were  found  when  either  a  thick  or  a  thin  wire  was  placed  at  any 
point  along  the  radiation  axis  if  its  length  were  parallel  to  the  electric  force. 
A  flat  strip  reduced  the  intensity  even  more  when  placed  edgewise  than  when 
broadside  to  the  radiation.  (6)  When  such  a  wire  or  strip  was  moved  laterally 
by  short  steps  from  a  central  position  strong  maxima  and  minima  were  shown 
at  the  receiver.  (7)  One  of  Righi's  "  secondary  radiation  "  experiments  was 
repeated  with  the  somewhat  different  apparatus  here  employed  and  his  result 
verified.     [See  Abstract  No.  820  (1911).]  E.  H.  B. 

862.  Radiation  and  Energy  Dissipation  of  Electric  Spark  in  High-frequency 
Circuit,    H.  R.  v.  Traubenberg.    (Ann.  d.   Physik,  40.  2.  pp.  249-280, 
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Feb.  4, 191B.) — The  radiation  from  an  electric  spark  in  an  oscillation  circuit 
is  determined  by  means  of  a  thermopile  of  special  construction,  which  is 
standardised  by  means  of  a  Hefner  lamp.  The  total  energy  dissipated 
is  determined  by  a  calorimetric  method.  The  heat  developed  in  the 
electrodes  is  determined  by  means  of  a  thermo-element.  It  is  found  that 
the  radiation  from  a  magnesium  spark-gap  is  proportional  to  the  product  of 
the  charge  on  the  condenser  and  the  discharge  potential,  other  factors  being 
constant.  It  is  twenty  times  as  great  when  sodium  is  used  as  electrode 
material  as  when  silver  is  used.  The  radiation  amounts  to  about  9  %  of  the 
total  energy  dissipated  with  a  magnesium  spark-gap.  The  energy  dissipated 
depends  on  the  length  of  gap  in  a  manner  analogous  to  that  given  by  the 
A3rrton  formula  for  the  electric  arc.  The  radiation-  and  chemical-energy 
dissipation  of  each  electricity  carrier  appears  to  be  about  lO"""  erg.     T.  P.  B. 

863.  Electric  Oscillations  in  a  System  of  Three  Coupled  Condenser  Circuits, 
F.  Mailer.  (Jahrbuch  d.  Drahtlosen  Telegraphie,  6.  pp.  835-352,  Jan.,  1913.) 
— This  is  the  experimental  part  of  a  paper  of  which  the  theoretical  pait  has 
already  been  abstracted^ [see  Abstract  No.  1744  (1912)].  Resonance  curves 
of  the  oscillations  in  all  three  circuits  are  given,  and  these  confirm  the  theory. 
An  ordinary  spark-gap,  varying  in  length  from  2  mm.  to  8  mm.,  is  used  in  the 
primary  circuit.  Impact  excitation  takes  place  in  most  case*  both  when  the 
three  circuits  are  in  resonance  and  when  only  the  first  and  third  are.  The 
best  coupling  for  impact  excitation  of  the  third  circuit  when  the  second 
circuit  is  out  of  tune  is  found  by  experiment.  When  it  has  been  found 
it  is  shown  to  be  independent  of  the  length  of  the  primary  spark,  unlike 
impact  excitation  by  Wien's  method.  *  T.  P.  B. 

864.  Demonstration  of  Resonance  Curves,  F.  Kock.  (Deutsch.  Phys. 
Gesell.,  Verh.  14. 14.  pp.  701-708,  1912.)— The  author  describes  a  somewhat 
modified  form  of  his  arrangement  for  recording  resonance  curves  [see 
Abstract  No.  1216  (1911)].  In  the  present  apparatus  a  variable  condenser, 
whose  movable  blades  are  rotated  by  means  of  an  electric  motor,  is  now  used 
to  bring  the  circuit  into  resonance  each  half-revolution,  and  a  moving-coil 
galvanometer  is  arranged  as  an  oscillograph  in  place  of  the  Gehrcke  tube 
formerly  used.  The  beam  from  the  galvanometer  mirror  impinges  on  to  a 
mirror  which  is  moved  to  and  fro  on  a  vertical  axis  by  means  of  a  crank  on  the 
condenser  spindle.  The  rocking  mirror  furnishes  the  abscissae,  while  the 
galvanometer  coil,  which  has  its  axis  horizontal,  gives  the  ordinates.  There 
is  a  semicircular  slip-ring  by  means  of  which  one  of  the  resonance  positions 
is  suppressed  (to  avoid  overlapping  images).  Some  oscillograms  obtained  in 
this  way  are  reproduced  in  the  paper.  L.  H.  W. 


ELECTRICAL  PROPERTIES  AND  INSTRUMENTS. 

865.  Preliminary  Note  on  the  Electron  Atmospheres  of  Metals,  R.W.Wood. 
(Phil.  Mag.  24.  pp.  816-822,  Aug.,  1912.)— The  author's  experiments  arose  from 
an  observation  that  a  "  half-silvered  "  quartz  plate,  having  cross  rulings  Oil  mm. 
apart,  had  an  electrical  resistance  practically  the  same  as  that  of  an  unruled 
film,  although  the  cuts  went  clear  through  the  film.  The  most  suitable 
material  for  flat  surfaces  at  minute  distances  apart  was  found  to  be  speculum 
metal  in  the  form  of  flats.  Lycopodium  spores  allowed  to  settle  on  one  plate 
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and  then  squeezed  between  the  two  surfaces  gave  quite  considerable  readings 
on  a  galvanometer.  Similar  results  were  obtained  when  the  flats  were  separated 
with  very  small  flakes  of  thin  mica,  thus  excluding  any  possibility  of  con- 
duction due  to  absorbed  moisture.  With  the  plates  between  20  and  80 
wave-lengths  apart,  metallic  conduction  commences  with  1  volt  of  applied 
potential.  It  appears  to  the  author  that  the  separation  can  be  much  greater 
when  mica  flakes  are  present  than  when  the  gap  is  quite  free  from  all  material. 

L.  H.  W. 

886.  Phase  Factor  of  Coils  in  Resistance  Boxes,  W.  Hiiter.  (Ann.  d. 
Physik,  40.  2.  pp.  881-386,  Feb.  4,  1918.)— A  description  of  measurements, 
by  Giebe's  bifilar  inductance  bridge,  of  the  effects  of  inductance  and  capacity 
in  medium-sized  coils  in  resistance  boxes.  The  coils  dealt  with  have 
resistances  from  20  to  500  ohms,  and  were  wound  on  the  Chaperon  system. 
The  results  are  given  in  the  form  of  values  of  the  "  Phase  Factor " 
(L/R  — CR),  where  R,  L,  and  C  are  the  resistance,  self-inductance,  and 
effective  capacity  of  the  coil.  F.  E.  S. 

867.  Note  on  the  Energetics  of  the  Induction  Balance,  J.  P.  Dalton. 
(Phil.  Mag.  25.  pp.  56-60,  Jan.,  1918.) — In  the  generalised  induction  balance 
in  which  each  arm  contains  resistance,  inductance,  and  capacity,  (1)  the 
steady  balance  is  conditioned  by  the  usual  Wheatstone  relationship  between 
the  resistances,  (2)  an  approximate  impulsive  balance  is  given  by  zero  integral 
extra  current  in  the  galvanometer,  and  (8)  a  true  impulsive  balance  necessi- 
tates zero  extra  current  in  thV  galvanometer  at  any  time.  The  author  shows 
how  the  ordinary  solutions  can  be  very  readily  obtained  by  a  general  energy 
theorem  due  to  Heaviside.  A.  R. 

868.  Method  of  Charging  Electrometer  Needle,  A.  H.  Erikson.  (Le 
Radium,  10.  p.  24,  Jan.,  1918.) — With  a  quartz  suspension  of  a  quadrant 
electrometer  it  is  difficult  to  keep  the  needle  continuously  charged.  In  the 
present  note  a  method  of  accomplishing  this  is  described.  A  hollow  cylinder 
containing  polonium  or  other  a-ray  source  and  at  a  high  potential  is  arranged 
so  as  to  embrace  the  upper  part  of  the  needle  which  lies  just  above  the 
quadrants.  By  this  means  an  ionisation  current  passes  into  the  needle  and 
keeps  it  at  the  same  high  potential  as  the  cylinder.  A  screen  is  arranged 
between  the  cylinder  and  the  quadrants  so  that  the  working  of  the  electro- 
meter is  not  disturbed  by  the  ionisation.  E.  M. 

869.  Use  of  the  Quadrant  Electrometer  for  Measuring  Large  Resistances 
whether  Variable  or  Polarisable,  P.  Vaillant.  (Joum.  de  Physique,  8.  Scr. 
6.  pp.  86-46,  Jan.,  1918.)^The  author  discusses  the  limitations  of  the  quadrant 
electrometer  for  a  direct  current.  In  the  case  of  resistances  which  polarise  the 
current  or  which  vary  rapidly  it  is  advisable  to  substitute  alternating  currents. 
The  latter  method,  however,  has  its  limitations.  The  author  then  describes  a 
quadrant  method  for  the  study  of  resistance  variation  due  to  any  cause 
"whatever.  H.  H.  Ho. 

870.  Resistance  of  Bubbles  in  a  Liquid.  P.  Vaillant.  (Comptes  Rendus, 
156.  pp.  307-810,  Jan.  27, 1918.)— Discusses  mathematically  the  great  increase 
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of  electric  resistance  of  a  column  of  liquid  when  polarised,  and  thence 
deduces  a  method  of  measuring  the  resistance  of  a  bubble.  E.  H.  B. 

871.  Potential  and  Electromotive  Force.  W.  Lenz.  (Archiv  f.  Elektro- 
technik,  1.  pp.  883-898,  1918.) — A  discussion  of  the  physical  relations  between 
these  quantities,  using  a  hydro-dynamical  analogy.  F.  T.  C. 


ALTERNATING  CURRENTS  AND   MAGNETISM. 

872.  Susceptibility  of  the  Binary  Alloys,  I.  Antimony-Bismuth  and  Antimony- 
Zinc.  K.  Honda  and  T.  Son6.  (Mathematico-Physical  Soc,  Tokyo,  Proc. 
7.  pp.  11-16,  Jan.^,  1918.) — The  beginning  of  a  systematic  research  on  the  para- 
and  dia-magnetic  binary  alloys.  The  method  was  that  of  Curie  [see  Abstract 
No.  1335  (1910)].  In  the  first  case,  as  the  percentage  of  Bi  in  the  alloy 
increases  from  0  to  100,  the  susceptibility  changes  in  an  almost  linear  manner 
from  —0*851  x  10-«  to  — 1-382  x  10-<»i  In  the  second  case  there  are  three 
eutectic  points  in  the  range,  and  the  susceptibility  has  the  values 
— 0-861  X  10-«  for  0  per  cent,  of  Zn,  — 0'804  x  10-«  for  86-48  per  cent.  Zn, 
and  — 0'146  X  10-^  for  100  per  cent.  Zn  ;  the  curve  consists  of  two  nearly 
straight  branches  between  these  points.  [See  also  Abstracts  Nos.  1616 
(1910)  and  1113  (1912).]  G.  E.  A. 

873.  Additivity  of  Diamagnetism  in' Compounds.  P.  Pascal.  (Comptes 
Rendus,  156.  pp.  823-826,  Jan.  27,  1918.)— Taking  the  coefficient  of  magnetisa- 
tion of  water  as  —7*2  x  10"^  the  author  calculates  the  absolute  values  of  the 
atomic  coefficients  of  magnetisation  of  a  number  of  elements  from  the 
coefficients  of  simple  organic  compounds.  The  calculated  values  thus 
obtained  are  in  close  agreement  with  the  results  of  direct  measurements 
made  by  various  investigators  on  the  elements  themselves.  When  the  above 
method  of  calculation  is  extended  to  metals,  use  being  made  of  organo-metallic 
compounds,  it  is  found  that  the  atomic  coefficient  of  a  diamagnetic  metal  is 
not  constant  but  diminishes  as  the  molecular  weight  of  the  organo-metallic 
derivative  containing  it  increases.  But,  in  any  homologous  series  of  such 
compounds,  e.g.  that  of  mercury  or  tin  derivatives,  the  value  for  the  metal 
diminishes  towards  a  limiting  value  which  agrees  almost  exactly  with  the 
coefficient  for  the  metal  determined  directly.  Hence,  with  metals  difficult  to 
obtain  pure,  it  is  possible  to  ascertain  the  coefficients  of  magnetisation  from 
those  of  their  organo-derivatives.     [Erratum,  Ibid.  p.  586,  Feb.  17,  1913.] 

T.  H.  P. 

874.  Determination  of  the  Magnetisation  Coefficient  of  Water.  P.  S^ve. 
(Joum.  de  Physique,  8.  Ser,  6.  pp.  8-29,  Jan.,  1918.  Paper  read  before  the 
Soc.  frang.  de  Physique,  July,  1912.) — The  absolute  value  of  the  magnetisa- 
tion coefficient  of  water  has  become  important,  since  recent  researches  upon 
the  effect  produced  by  a  magnetic  field  on  various  bodies  require  water  as 
a  standard  for  purposes  of  calculation.  Curie's  value  is  usually  adopted, 
viz.  a  =  —  0*79  X  10~*.  The  absolute  value  is  especially  useful  in  the  case 
of  feebly  magnetic  substances.  The  author  discusses  three  previous  methods 
due  to  Faraday,  Gouy(the  cylinder  method  improved  by  Wills),  and  Quincke, 
giving  comparison  values,  and  thereby  showing  the  necessity  for  a  new  deter- 
mination.   Quincke's  level  method  was  finally  adopted.    Details  are  given  as 
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to  the  magnetic  fields  employed  and  their  evaluation.  The  conclusion  drawn 
from  the  determinations  is  that  corrections  are  necessary  wherever  reference 
has  been  made  to  Curie's  values.  H.  H.  Ho. 

876.  Theory  *of  Magnetic  Hysteresis.  G.  Vallauri.  (Phys.  Zeitschr.  14. 
pp.  118-120,  Feb.  1,  1913.  N.  Cimento,  6.  Ser.  6.  pp.  41-46,  Jan.,  1918.)— 
Deduces  the  hysteresis  curves  of  iron  from  Weiss's  theory  of  ferromagnetic 
substances  by  a  method  analogous  to  that  of  Kunz  [Abstract  No.  1444  (1912)], 
but  with  correction  of  an  error,  which  reduces  the  divergence  between  the 
theoretical  and  observed  values  of  the  hysteresis  work  from  68  per  cent, 
to  82  per  cent.  E.  E.  F. 

876.  Electron  Theory  of  Magnetism.  E.  H.  Williams.  (Univ.  of  Illinois, 
Bull.  10.  No.  10.  pp.  8-64,  Nov.  4,  1912.)— A  summary  of  the  work  done  on 
this  subject.  It  is  divided  into  four  parts,  entitled  respectively  : — (1)  Essential 
features  of  the  electron  theory  of  magnetism.  (2)  Experimental  determination 
of  the  magnetic  properties  of  crystals.  (8)  Effect  of  temperature  upon  the 
magnetic  properties  of  bodies.  (4)  Experimental  evidence  in  favour  of  the 
electron  theory  of  magnetism.  E.  H.  B. 

877.  Sun-spots  and  Terrestrial  Magnetic  Phenomena  (1898-1911).  A.  L. 
Cortie.  (Roy.  Astronom.  Soc,  M.N.  78.  pp.  148-156,  Jan.,  1918.)— In  a 
former  paper  [see  Abstract  No.  701  (1918)]  the  mean  seasonal  variation  in 
magnetic  storms  was  attributed  to  the  inclination  of  the  sun's  axis  to  the 
plane  of  the  ecliptic  and  the  position  of  the  earth  relative  to  the  sun-spot 
zones.  Selecting  now  the  specially  violent  magnetic  storms  daring  the  above 
period,  a  comparison  is  made  between  the  times  of  their  occurrence  and  the 
associated  sun-spots.  Certain  peculiarities  are  evident.  For  instance,  the 
year  of  maximum  spots,  1905,  was  singularly  free  of  magnetic  storms.  Tables 
are  given  of  the  magnetic  data,  areas,  and  positions  of  spot  groups,  etc.  An 
important  conclusion  is  that  the  most  effective  position  of  a  spot  group  is 
entirely  independent  of  the  central  meridian  of  the  sun,  although  this 
relationship  has  been  formulated  by  other  observers.  The  westerly  posi- 
tion appears  to  be  more  advantageous  than  the  eastern.  The  characteristics 
of  sun-spots  accompanying  the  greater  magnetic  storms  appear  to  be  great 
irregularity  of  structure  and  rapid  change,  indicating  great  solar  activity. 
The  ratio  of  umbral  area  to  the  whole  spot  area  is  greater  for  spots 
associated  with  magnetic  storms.  C.  P.  B. 

RADIOLOGY  AND  ELECTROPHYSIOLOGY. 

878.  Use  of  very  Soft  Rontgen  Rays  in  Radiography.  T.  Nogier.  (Archives 
d'jfel.  Medicale,  21.  pp.  168-164,  Feb.  25, 1918.)— Wood  is  very  transparent  to 
Rontgen  rays  of  ordinary  hardness,  and  it  has  been  found  almost  impossible 
to  make  use  of  radiographs  for  its  localisation  when  embedded  in»the  tissues. 
Extremely  soft  rays  of  scarcely  one  degree  Benoist  are  obtained  by  use  of  the 
special  bulbs  of  Grisson  and  Burger,  the  positive  pole  of  the  coil  being  con- 
nected to  the  anode  instead  of,  as  is  usual,  to  the  antikathode.  The  plates 
obtained  with  this  apparatus  contain  good  detail  of  the  soft  parts,  but  of 
course  the  bones  give  an  almost  opaque  image.  Small  splinters  of  wood, 
even  in  the  thickest  part  of  the  hand,  can  be  readily  distinguished. 

A.  E.  G. 
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CHEMICAL  PHYSICS  AND  ELECTRO-CHEMISTRY. 

879.  Supposed  Synthesis  of  Neon.  W.  Ramsay,  J.  N.  Collie,  and  H.  S. 
Patterson.  (Chem.  News,  107.  pp.  7B-«0,  Feb.  14,  1918.  From  a  Press 
report  of  a  meeting  of  the  Chemical  Soc,  Feb.  6, 1918.)--To  find  whether  there 
was  any  transmutation  due  to/3-rays,  Ramsay  broke  old  X-ray  bulbs,  and  found 
traces  of  helium,  neon,  and  argon.  On  heating  them  to  800^  C.  and  collecting 
the  g^es,  he  found  the  spectra  of  He  and  Ne.  Neon  might  conceivably  be 
produced  by  the  combination  of  helium  and  oxygen.  Collie  described  some 
results  of  bombarding  fluorspar  and  other  substances  with  kathode  rays,  Nc 
being  produced.  That  this  Ne  leaked  in  through  the  glass  from  the  air  was 
rendered  improbable  by  surrounding  the  vacuum  tube  with  Ne,  which  pro- 
duced no  distinct  difference.  On  surrounding  it  with  another  vacuum 
tube,  helium  was  found  in  the  second  tube.  Patterson  found  that  this 
helium,  mixed  with  oxygen,  gave  neon  (4  +  16  =  20).  The  main  hypothesis 
available  for  explaining  these  results,  and  the  precautions  taken  are  dis- 
cussed. J.  J.  Thomson.  (Nature,  90.  pp.  646-647,  Feb.  13, 1918.)— Adduces 
the  difficulty  of  freeing  glass  from  traces  of  H  and  other  gases  as  an  argument 
against  the  S3rnthesis  of  neon.  The  glass  of  the  vacuum  tube  may  be  heated 
to  melting-point,  the  gases  dried  with  charcoal  and  liquid  air,  and  the  in- 
coming gases  freed  from  hydrogen  with  the  utmost  care,  the  H  lines  will  still 
be  got  by  the  positive-ray  method,  even  when  the  bulb  has  been  running  for 
several  hours  a  day  for  nearly  a  year.  The  only  exception  is  when  oxygen  is 
kept  continuously  running  through  the  tube.  It  then  combines  with  H,  and 
disperses  the  H  lines  as  it  does  those  of  Hg.  This  production  of  H  seems  to 
be  analogous  to  the  production  of  He,  Ne,  and  the  new  gas  Xj.  Almost  any 
substance,  when  bombarded  for  several  hours  with  kathode  rays,  yields  Xs. 
The  X$  line  is,  as  a  rule,  first  accompanied  by  the  He  line,  and  somewhat  less 
frequently  by  the  Ne  line.  Lead  may  be  evaporated  until  neither  Xs  nor  He 
can  be  detected  in  the  vapour.  But  these  will  reappear  when  bombarding 
the  remainder  with  kathode  rays.  E.  E.  F. 

880.  Chemical  Constants  of  Gases.  O.  Sackur.  (Ann.  d.  Physik,  40. 1. 
pp.  87-106,  Dec.  81,  1912.) — The  chemical  constants  of  various  gases  are 
calculated  according  to  the  formula  C  =  (S'  —  C^  +  R  log,  R)/2-8R,  where  8'  is 
the  entropy  constant.  The  values  so  calculated  include  Ht,  —2*74  ;  N|,  0-38 ; 
Of,  0-48 ;  H,0,  — 1*18  ;  CO,  086  ;  and  COi,  118.  They  are  smaller  than  the 
values  given  by  Nernst,  which,  however,  were  based  upon  estimates  of 
specific  heat  revised  later  by  Nernst  himself.  The  new  values  are  applied  to 
the  calculation  of  vapour  pressures,  and  give  good  results  to  a  first  approxima- 
tion, both  for  molecules  composed  of  identical  atoms  and  molecules  of  sub- 
stances containing  several  elements.  More  material  is  required  for  very  high 
and  very  low  temperatures.  E.  E.  F. 

881.  Influence  of  Impurities  on  Muniz  Metal.  F.  Johnson.  (Engineer- 
ing, 95.  p.  288,  Feb.  28, 1918.)— Experiments  have  been  made  with  a  view  to 
placing  on  record  the  exact  nature  of  the  brittleness  of  Muntz  metal  made 
from  certain  brands  of  copper.  The  influence  of  small  quantities  of  arsenic, 
antimony,  and  bismuth  on  the  forging  and  cold-rolling  properties  have  been 
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investigated  ;  the  results  of  which  tests  show  that  antimony  is  more  detrimental 
than  arsenic,  and  bismuth  does  not  exercise  the  deadly  effects  in  Muntz  metal 
it  does  in  copper.  Maximum  brittleness  is,  however,  obtained  in  the  combined 
presence  of  small  quantities  of  arsenic  and  antimony.  F.  C.  A.  H.  L. 

882.  Deformation  of  Plastic  Alloys  and  their  Behaviour  on  Subsequent 
Reheating.  A.  Portevin.  (Comptes  Rendus.  166.  pp.  820-^28,  Jan.  27, 
1918.)— By  very  slow  solidification  of  molten  allo3rs  it  is  possible  to  obtain 
very  large  and  homogeneous  individual  crystals.  From  such  a  crystal,  con- 
taining 97*8  per  cent,  of  copper  and  2*2  per  cent,  of  aluminium,  a  test-rod  was 
prepared  having  a  length  of  17  mm.,  and  its  bases  being  rectangles  12*8  X  7 
and  9*6  X  7  mm.  respectively.  An  axial  pressure  of  600  kg.  produced  de- 
formation of  this  rod, ''  slip-bands  "  being  formed  on  the  lateral  faces,  these 
being  on  any  one  face  rigorously  rectilinear  and  parallel.  The  first  "  slip- 
bands  "  are  in  a  plane  which  is  not  parallel  to  the  bases  of  the  rod,  the  normal 
to  the  plane  maldng  an  angle  of  88^  with  the  direction  of  application  of  the 
compressing  fprce  ;  this  plane  is  one  of  the  planes  of  sliding  of  the  crystal 
and  the  components  of  the  deforming  pressure  normal,  and  parallel  to  it  are 
6*2  and  8*4  kg.  per  sq.  mm.  respectively.  If  the  elastic  limit  is  regarded  as 
corresponding  with  the  first  appearance,  under  a  magnification  of  200 
diameters,  of  slip-bands,  this  limit  varies  considerably  with  the  direction 
of  the  deforming  force.  With  a  mass  of  an  alloy,  which  alwa3rs  consists 
of  an  agglomeration  of  variously  orientated  crystals,  the  phenomenon  of 
deformation  assumes  great  complexity.  When  the  deformed  test-rod  was 
subsequently  heated  at  800°  for  8  hours,  it  underwent  disintegration  into  many 
small  parts,  the  number  of  these  apparently  depending  on  the  magnitude  of 
the  deforming  force  applied.  T.  H.  P. 

883.  Strengths  of  Thermally-treated  Metals  and  Alloys,  W.  Mtkller. 
(Metall.  u.  Erz,  10.  pp.  219-280,  Jan.  22,  1913.)— Compilations  and  diagrams 
of  the  results  of  tests  on  the  strengths  (breaking  strength,  elastic  limit,  elonga- 
tion) of  metals  heated  to  different  temperatures  and  slowly  or  rapidly  cooled. 
The  metals  and  alloys  dealt  with  are  copper,  zinc,  nickel,  aluminium,  copper- 
zinc,  copper-tin,  copper-aluminium,  copper-nickel,  aluminium-magnesium, 
copper-zinc-tin,  copper-zinc-nickel,  and  the  chief  authors  quoted  are 
Weidig  1911,  MatweefiE  1911,  Martens,  Grard,  Guillet,  Heyn,  Baumann, 
Diegel.  H.  B. 

884.  Tensile  Strength  of  Copper-Zinc  Alloys,  J.  M.  Lohr.  (Journ.  Phys. 
Chem.  17.  pp.  1-26,  Jan.,  1918.  Paper  read  before  the  8th  Intemat  Congress 
of  Applied  Chemistry,  New  York,  Sept.,  1912.) — Gives  the  results  of  determi- 
nations of  the  tensile  strengths  of  cast  brasses  containing  47'6  to  100%  Cu. 
There  is  a  slight  increase  in  tenacity  with  the  first  addition  of  zinc  to  copper, 
after  which  the  values  remain  almost  constant  throughout  the  a  field,  that  is, 
to  about  84%  Zn.  The  max.  tensile  strength  occurs  at  about  65%  Cu,  and  is 
about  71,000  lbs.  per  sq.  in.  The  fi  alloys  give  the  highest  tensile  strengths. 
The  variations  in  the  tensile  strengths  agree  very  closely  with  the  constitution 
of  the  alloys.  Curves  are  given  in  which  the  results  are  compared  with  those 
obtained  by  Thurston,  Mallet,  Charpy,  and  the  Alloys  Research  Committee. 

C.  O.  B. 

885.  The  Acicular  Constituents  of  Alloys,  Special  Bronzes  of  Aluminium 
and  Tin,  F.  Robin.  (Bull.  Soc.  d* Encouragement,  119.  pp.  12-41,  Jan., 
1918.)— There  are  two  types  of  microstructures  consisting  of  interlocking 
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lamins  or  needles  :  the  Widmanstsltten  structure  characteristic  of  prolonged 
annealing,  and  the  martensitic  structure  characteristic  of  quenched  solid 
solutions.  A  systematic  study  of  the  hardening,  tempering,  and  annealing  of 
aluminium  and  tin  bronzes  and  a  number  of  their  ternary  alloys  has  been 
undertaken  with  a  view  to  a  determination  of  the  conditions  under  which  the 
martensitic  structure  is  produced  and  dissipated.  In  aluminium  alloys  the 
size  of  the  needles  obtained  on  quenching  increases  with  the  content  of 
aluminium  up  to  about  14  per  cent.  By  quenching  such  an  alloy  from 
1000°  C,  and  subsequent  tempering  at  various  temperatures,  it  is  possible  to 
reproduce  the  sorbitic,  granular,  and  laminated  pearlitic  structure  of  steels. 
The  austenitic  structure  cannot,  however,  be  obtained.  By  prolonged 
annealing  at  800°  C.  the  S  and  a  constituents  give  rise  to  the  Widmanstatten 
structure  locally.  In  tin  bronzes  the  martensitic  structure  is  not  so  easily 
produced,  but  can  be  obtained  by  quenching  a  25  per  cent,  alloy  from  a  very 
high  temperature  (just  below  the  solidus).  Quenching  from  the  point  of 
fusion  produces  large  grains  which  are  crossed  with  striations,  but  can  never- 
theless be  compared  with  austenite.  Tempering  is  much  more  rapid  than  in 
the  case  of  the  aluminium  allo3rs.  Similar  experiments  have  been  made  on 
ternary  alloys  containing  zinc,  tin  or  aluminium,  antimony,  silicon,  magnesium, 
arsenic,  and  the  areas  of  alloys  yielding  the  martensitic  structure  are  indicated 
on  the  ternary  equilibrium  diagrams.  The  question  of  metal lographic 
equivalence  of  the  various  metals  is  discussed,  and  laws  are  deduced  for 
their  determination.  Excellent  micrographs  illustrate  the  paper  and  are 
discussed  in  detail.  F.  C.  A.  H.  L. 

886.  Influence  of  Divorce  Annealing  on  the  Mechanical  Properties  of  Low 
Carbon  Steel.  H.  M.  Howe  and  A.  G.  Levy.  (Amer.  Inst.  Mining  Engin., 
Bull.  78.  pp.  1-85,  Jan.,  1918.)— In  passing  through  the  critical  range,  the 
change  occurring  in  steel  takes  place  in  two  stages ;  (1)  the  transformation  in 
which  the  anstenite  is  split  up  into  cementite  and  ferrite,  and  (2)  the  structural 
change  in  which  the  ferrite  and  cementite  coalesce  into  separate  large  masses. 
While  the  first  change  is  rapid,  the  second  one  is  relatively  slow.  The  process 
by  which  the  cementite  and  ferrite  are  caused  to  coalesce  severally  and  com- 
pletely has  been  called  *' divorcing  annealing"  by  the  authors.  Earlier 
evidence  indicates  that  such  annealing  increases  the  ductility,  but  the  results 
are  contradictory  as  regards  the  effects  on  elastic  limit.  Steels  containing 
0^1  per  cent,  carbon  and  0*05  and  1*19  per  cent  manganese  respectively 
were  cooled  at  various  rates  from  900°  C,  while  others  were  held  in  the  upper 
part  of  the  divorcing  range  (675-710°  C.)  for  varying  times,  after  which  the 
mechanical  properties  and  microstructures  of  the  test  pieces  were  examined. 
Etching  with  sodium  picrate  reveals  the  presence  of  structurally  free 
cementite  in  a  specimen  which  had  been  held  at  685°  C.  for  28f  hours.  The 
first  prolongation  in  the  rate  of  cooling  from  iced  brine  quenching  to  air  cool- 
ing has  the  greatest  influence  on  the  mechanical  properties.  The  temperature 
of  most  active  divorce  is  about  685°  C,  and  maintaining  at  this  temperature 
decidedly  softens  the  metal  and  lowers  its  yield-point  and  tenacity.  Further 
prolongation  of  the  heating  has  no  further  influence  on  the  elastic  limit,  but 
increases  the  softness.  A  given  degree  of  divorcing  with  its  attendant  soften- 
ing is  obtained  more  quickly  by  a  stay  in  the  upper  part  of  the  divorcing  range, 
followed.by  as  rapid  a  cooling  as  possible  compatible  with  avoidance  of  undue 
stress,  than  by  a  slow  cooling  from  the  critical  range.  Hyper -eutectoid  steel 
would  be  expected  to  behave  differently  because  of  the  presence  of  pro- 
eutectoid  cementite,  but    experiments  indicate  that  prolonged   divorcing 
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annealing  may  increase  the  ductility  of  hyper-eutectoid  steel  to  a  degree  far 
beyond  that  observed  for  hypo-eutectoid  steel.  It  loses  its  ductility  abruptly 
between  800°  and  900°  C,  but  a  higher  temperature  is  required  to  affect  the 
elastic  limit  and  tenacity  to  any  considerable  extent.  F.  C.  A.  H.  L. 

887.  Inverse  Occurrence  of  Solid  Phases  in  the  Iron-Carbon  System. 
A.  Smits.  (Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  16.  pp.  871-880, 
Oct.  24, 1912.)— A  highly  theoretical  paper  dealing  with  the  inverse  appear- 
ance of  solid  phases  in  the  iron-carbon  system — 3.  phenomenon  which  had 
previously  only  been  met  with  in  the  cerium  sulphate-water  system. 

F.  C.  A.  H.  L. 

888.  Progress  in  Metallography,  1909-1911.  E.  Heyn.  (Rev.  de  Metal- 
lurgie.  9.  pp.  984-982,  Dec,  1912.)— Contains  a  list  of  references  to  540 
original  papers. 

889.  Witiorf  5  Iron-Carbon  Diagram.  B.  Stough ton.  (Amer.  Inst.  Mining 
Engin.,  Bull.  No.  74.  pp.  227-287,  Feb.,  1918.)— The  author  briefly  reviews 
Wittorf  s  work,  which  has  already  been  dealt  with  in  Abstract  No.  1899  (1912). 
Attention  is  called  to  certain  discrepancies  between  Wittorf's  work  and  that  of 
Ruff  [Abstract  No.  1619  (1911)] .  F.  C.  A.  H.  L. 

890.  Formation  of  Nitric  Oxide  in  the  High-tension  Arc.  F.  Fischer  and 
£.  Hene.  (Ber.  Deut.  Chem.  Gesell.  45.  pp.  8652-8658,  Dec.  28,  1912. 
Chem.  News,  107.  p.  144,  March  20,  1918.  Abstract.)— When  pure  oxygen 
is  sparked  and  then  mixed  with  nitrogen,  six  times  more  nitric  oxide,  NO, 
is  produced  than  when  the  nitrogen  is  sparked  and  mixed  with  oxygen  ;  it  is 
also  better  to  spark  the  air  (instead  of  oxygen)  than  the  nitrogen.  When  air 
is  sent  through  a  high-tension  arc  produced  in  a  cooled  quartz  tube 
and  then  at  once  mixed  with  oxygen,  air,  or  nitrogen,  the  resulting  volume 
percentages  of  NO  are  7*8,  7'4,  and  6-9.  The  yield  of  NO  obtained  in  a 
Siemens  ozoniser  at  different  temperatures  increases  with  rising  tem- 
perature (up  to  700°  C),  because  the  velocity  of  the  [reaction  is  increased 
before  the  ozone  is  destroyed  by  the  heat.  It  is  concluded  that  it  is  the 
oxygen,  and  not  the  nitrogen,  which  is  activated  by  the  high-tension  discharge. 
The  dissociation  of  the  oxygen  molecule  takes  place  within  the  arc  and  is 
endothermic  ;  without  the  arc  exothermic  processes  lead  to  the  recombina- 
tion of  the  oxygen  atoms  to  molecules  and  to  ozone  and  to  the  formation  of 
nitric  oxide ;  the  NO  is  formed  either  by  direct  reaction  between  active 
oxygen  and  nitrogen  or  by  the  reaction  between  ozone  and  nitrogen. 
Technically  oxygen  (not  air)  should  be  passed  through  the  arc  playing  between 
magnetite  electrodes,  and  the  gas  then  rapidly  be  mixed  with  nitrogen  and 
cooled,  the  oxygen  to  be  fractionated  by  the  Linde  method.  H.  B. 

891.  Chemical  Reactions  at  very  Low  Pressures.  I.  Langmuir.  (Amer. 
Chem.  Soc,  Journ.  85.  pp.  105-127,  Feb.,  1918.)— A  tungsten  wire,  heated 
in  oxygen  at  very  low  pressures,  begins  to  oxidise  at  about  800°  K.  (abs.), 
the  brown  or  blue  coating  of  the  oxide,  WOs,  being  volatilised  without 
dissociation  at  about  1200°  K.  Above  the  latter  temperature,  oxygen 
at  pressures  below  002  mm.  acts  on  a  tungsten  wire  at  a  rate  which  is 
strictly  proportional  to  the  pressure  of  the  oxygen  and  to  the  surface  of 
metal  exposed.  The  rate  increases  with  rise  of  temperature  as  rapidly 
as  is  the  case  with  most  chemical  reactions  at  these  high  temperatures.    No 
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fatigue  e£Fect  can  be  observed,  and  the  past  history  of  the  wire  does  not 
influence  the  results.  The  experimental  conditions  employed  are  such 
that :  (1)  a  molecule  of  oxygen  can  strike  the  filament  only  once  before 
returning  to  the  surface  of  the  bulb ;  (2)  the  velocity  of  the  oxygen  molecules 
is  not  afiFected  by  the  temperature  of  the  filament,  the  metal  thus  reacting 
with  a  gas  at  a  totally  difiFerent  temperature ;  (8)  the  product  of  the  reaction, 
WO),  in  diffusing  away  cannot  influence  the  rate  at  which  the  oxygen  comes 
into  contact  with  the  metal,  as  would  be  the  case  at  higher  pressures.  The 
ratio,  €,  of  the  observed  rate  of  the  reaction  to  the  calculated  maximum 
possible  rate  varies  from  0*0011  at  1270P  K.  to  0*15  at  2770°  K.  Analysis  of  the 
experimental  data  according  to  the  kinetic  theory  leads  to  the  following 
conception  of  the  mechanism  of  the  reaction.  The  oxygen  molecules  which 
strike  the  filament  do  not  react  directly  with  tungsten  atoms,  but  are  first 
negatively  charged  by  taking  up  an  electron  from  the  metal.  On  the 
average,  about  80  electrons  in  the  metal  collide  with  the  oxygen  molecule 
during  its  contact  with  the  metal,  but  only  those  electrons  which  have  a 
velocity  of  62  x  10*  cm.  per  sec.  or  more  succeed  in  charging  the  oxygen 
atoms.  The  number  of  electrons  having  such  a  high  velocity  is  so  small  that 
only  a  few  of  the  oxygen  molecules  impinging  on  the  tungsten  become 
negatively  charged ;  thus  at  1270°  K.  only  one  electron  out  of  about  24,400 
answers  this  condition,  so  that  the  number  of  oxygen  molecules  receiving 
a  charge  is  about  one  out  of  a  thousand.  The  negatively  charged  oxygen 
molecule  is  held  by  electrostatic  forces  to  the  positively-charged  tungsten 
atoms,  secondary  reactions  soon  resulting  in  the  union  of  the  tungsten  and 
oxygen  atoms  to  form  the  oxide.  This  theory  accounts  for  the  observed 
values  of  e  between  1270°  and  1770°  K.,  and  for  the  fact  that  the  value  of  c  is 
independent  of  the  temperature  of  the  oxygen.  [See  Abstract  No.  528 
(1918).]  T.  H.  P. 

892.  Activity  of  the  Ions  and  Degree  of  Dissociation  of  Strong  Electrolytes, 
G.  N.  Lewis.  (Amer.  Chem.  Soc,  Journ.  84.  pp.  1681-1644,  Dec,  1912.)— 
The  author  discusses  more  particularly  the  properties  of  strong  uni-univalent 
electrolytes,  with  which  alone  the  existing  data  permit  conclusions  free  from 
ambiguity  to  be  drawn.  A  very  large  number  of  chlorides,  bromides,  and 
iodides  are  equally  dissociated,  whilst  nitrates,  chlorides  and  bromates  and 
salts  of  silver  and  of  thallium  are  somewhat  less  dissociated.  The  degree  of 
dissociation  of  uni-univalent  salts  is  probably  much  smaller  than  commonly 
supposed.  If  it  is  assumed  that  the  dissociation  of  potassium  chloride  is  74 
per  cent,  at  0*1M,  82  per  cent,  at  0*05M,  and  89  per  cent,  at  0'02M,  then  in  all 
cases  up  to  a  few  0*01M,  and  probably  in  most  cases  up  to  0*1M,  the  activity 
of  the  ions  is  proportional  to  the  concentrations  thus  calculated.  This  view 
attributes  the  deviation  of  strong  electrolytes  from  the  mass  law  largely  to  a 
general  increase  in  the  mobihty  of  the  ions  with  the  total  ionic  concentration, 
and  differs  essentially  from  the  theory  advanced  by  Franklin  and  Kraus  and 
by  Lewis  and  Wheeler.  The  latter  theory  regards  the  abnormalities  of  the 
conductivity  curves  for  electrolytes  as  due  to  a  change  in  the  dissociating 
power  of  the  solvent  owing  to  the  addition  of  a  stronger  electrophile  as 
solute.  According  to  the  former  explanation  it  is  the  velocity  of  the  ions 
which  does  not  obey  the  laws  of  the  ionic  theory,  whilst,  according  to  the 
latter,  it  is  the  degree  of  dissociation.  Probably  neither  explanation  alone  is 
adequate,  but  the  evidence  here  adduced  in  support  of  the  view  that  the  ions 
have  a  variable  mobility  in  aqueous  solution  renders  further  investigation 
desirable.  T-  H.  f, 

vol,.  XVI,— A,— 1918, 

Digitized  by  VjOOQ IC 


^W  SCIENCE  ABSTRACTS. 

893.  Relation  between  lonisation  by  Kathode  Rays  and  certain  Chemical 
Effects.  E.  Jacot.  (Phil.  Mag.  26.  pp.  215-284,  Feb.,  1918.)— This  work 
was  carried  out  in  order  to  ascertain  what  proportion  of  the  so-called 
chemical  effect  of  kathode  rays  is  a  direct  e£Eect  such  as  Schmidt  presumed 
[see  Abstract  No.  461  (1902)],  and  what  proportions  of  it  result  from  purely 
thermal  effects  of  the  rays  and  from  a  primary  chemical  effect  on  the  gas  or 
gases  in  the  discharge-tube.  Investigation  of  the  action  of  kathode  rays  on 
white  phosphorus  showed  this  to  be  of  twofold  character  :  a  purely  thermal 
effect  of  the  rays,  resulting  in  the  formation  of  red  phosphorus,  and  a  more 
directly  chemical  effect  due  to  action  of  the  corpuscles  on  the  nitrogen^in  the 
tube,  followed  by  a  reaction  between  the  modified  gas  and  the  phosphorus. 
The  latter  effect  is  proportional  to  the  equilibrium  ionisation  of  the  nitrogen, 
but  the  total  number  of  active  atoms  or  molecules  in  the  gas  is  of  a  much 
higher  order  than  the  number  of  ions  present  in  the  gas  at  the  instant  of 
combination.  The  function  of  the  ions  may  be  to  assist  a  combination  which 
does  not  otherwise  take  place.  More  probably  the  activity  of  the  gas  is  not 
directly  due  to  its  ionisation,  but  rather  to  an  atomising  effect  of  the  kathode 
rays  on  the  gas — the  active  product  being  monatomic  nitrogen,  and  the  total 
number  of  modified  gas  molecules  showing  an  exact  proportionality  to  the 
ionisation  in  the  gas  by  the  rays.  The  ionisation  in  nitrogen  by  kathode  rays 
is  shown  to  vary  inversely  as  the  kinetic  energy  of  the  rays,  for  rays  of 
velocities  varying  from  2*92  X  10*  cm.  per  sec.  to  4*76  x  10*  cm.  per  sec. 
The  ionisation  also  varies  linearly  with  the  pressure  over  the  range 
0-088-0-025  mm.  of  mercury.  T.  H.  P. 

894.  EM.F.'s  in  Alcohol.  III.  Hydrogen  Electrode  in  Dry  and  Moist 
Alcoholic  Hydrogen  Chloride.  R.  T.  Hardman  and  A.  Lapworth. 
(Chem.  Soc,  Journ.  101.  pp.  2249-2265,  Nov.,  1912.)— The  influence  of  water 
on  the  e.m.f.  of  the  hydrogen  electrode  in  alcoholic  hydrogen  chloride  at  25° 
is  of  the  nature  required  by  the  solvate  theory  of  acids,  the  quantitative  results 
being  in  agreement  with  the  affinity  values  of  water  and  alcohol  deduced  by 
chemical  methods.  Additional  experiments  have  been  made  with  reference 
to  (i)  the  e.m.f.'s  of  hydrogen  ion  concentration  cells  with  solutions  of  hydrogen 
chloride  in  absolute  alcohol  as  cell  liquids,  and  (ii)  the  influence  of  tempera- 
ture on  the  disturbance  produced  in  such  cells  by  addition  of  water.  With 
ordinary  concentration  cells  the  e.m.f.  increases  nearly  in  proportion  with  the 
absolute  temperature ;  but  cells  in  which  a  moist  alcoholic  solution  of  HCl 
is  set  up  against  a  dry  solution  decrease  in  e.m.f.  in  agreement  with  the 
requirements  of  the  solvate  theory  as  applied  to  these  solutions.  The  fall  in 
the  basic  "  water-value "  of  alcohol  as  estimated  by  means  of  the  hydrogen 
electrode  is  of  the  same  order  as  that  deduced  by  chemical  methods,  but 
appears  somewhat  greater.     [See  Abstract  No.  616  (1912).]  T.  M.  L. 

896.  Electrolysis  of  Radio-active  Substances.  K.  F.  Herzfeld.  (Phys. 
Zeitschr.  14.  pp.  29-82,  Jan.  1,  1918.)— According  to  v.  Hevesy  [Abstract 
No.  1606  (1912)]  the  relative  amounts  of  radio-active  substances  deposited  by 
the  electrolysis  of  a  highly  dilute  mixed  solution  depend  only  on  the  potential, 
and  not  on  the  quantity  present.  The  author  modifies  Nernst's  formula  for 
the  kathode  potential  E  =  RT  log,  {Pfp)  into  the  formula  E  =  RT  log,  (P'pilpl 
where  P'  is  the  solution  pressure  of  the  deposited  atoms  of  the  substance, 
p  the  osmotic  pressure  of  those  in  solution,  and  pi  the  osmotic  pressure 
corresponding  to  those  deposited.  This  is  justified  by  the  consideration  that 
the  number  of  molecules  deposited  in  unit  time  is  only  independent  of  thosp 
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already  deposited  when  the  whole  electrode  is  covered  with  at  least  one 
molecular  layer.  Otherwise  the  number  of  ions  redissolved  is  proportional 
to  the  surface  covered,  ue,  to  ^i.  The  author  shows  that  this  modified  formula 
gives  a  close  approximation  to  v.  Hevesy's  curve.  E.  E.  Fr 

896,  Electrolytic  Processes.  E.  Grimsehl.  (Phys.  Zeitschr.  18.  pp.  1199- 
1202,  Dec.  15, 1912.)— A  Pt-wire  is  fused  into  a  glass  tube  and  then  cut  o£f 
level  with  the  end  of  the  tube,  and  the  surface  of  glass  and  metal  polished. 
When  used  as  kathode  in  the  electrolysis  of  very  dilute  sulphuric  acid  at  a 
voltage  of  110-220  volts,  under  certain  conditions  a  fine  stream  of  hydrogen 
bubbles  is  blown  out  in  a  peculiar  manner  at  right  angles  to  the  surface  of 
the  Pt.  This  particular  phenomenon  (called  by  the  author  the  "spirt 
phenomenon  ")  depends  on  the  concentration  of  the  acid  and  on  the  voltage ; 
the  higher  the  voltage  the  lower  the  concentration  of  the  acid  necessary. 
With  100  volts  the  acid  must  be  at  least  0*01  per  cent  strength.  With  the 
same  concentrations  the  velocity  with  which  the  hydrogen  is  blown  out  is 
the  greater  the  higher  the  voltage.  When  the  concentration  and  voltage  are 
kept  constant  the  current  strength  is  directly  proportional  to  the  radius  of 
the  electrode,  and  examination  with  a  lens  showed  that  the  gas  bubbles  came 
oflF  from  the  periphery  of  the  electrode.  Similar  phenomena  may  be  observed 
when  the  electrode  is  used  as  anode.  Using  the  electrode  as  kathode,  it  is 
found  that  the  potential-fall  between  the  anode  and  kathode  is  mainly  in  the 
neighbourhood  of  the  latter,  95  per  cent,  of  it  being  within  0*1  mm.  of  the 
kathode.  In  the  next  series  of  experiments  the  Pt-wire  of  the  electrodes 
projected  a  few  mm.  from  the  glass  tube.  When  the  "  spirt  phenomenon  " 
was  taking  place  it  was  found  that  the  stream  of  hydrogen  was  deflected  by 
an  electromagnet  as  if  it  were  negatively  charged,  and  the  stream  of  oxygen 
as  if  positively  charged  ;  the  electrolyte  may  be  either  sulphuric  acid,  hydro- 
chloric acid,  or  potassium  hydroxide.  By  using  an  alternating  current  for 
electrolysis,  and  feeding  the  electromagnet  with  direct  current,  it  was  possible 
to  deflect  in  the  opposite  directions  the  hydrogen  and  oxygen  evolved,  and 
collect  them  in  separate  receivers.  If  an  electrode  of  zinc,  similar  in  shape 
to  that  of  Pt,  is  dipped  by  itself  in  dilute  sulphuric  acid,  the  hydrogen  evolved 
is  not  a£Eected  by  the  electromagnet.  If,  however,  it  is  then  connected,  out- 
side the  cell,  with  a  Pt  electrode  immersed  in  the  same  electrolyte,  only  a 
very  slight  stream  of  hydrogen  is  given  off,  and  this  behaves  towards  the 
magnetic  field  as  if  positively  charged.  The  hydrogen  evolved  from  the  Pt 
electrode  is  negatively  charged.  Lecture  experiments  are  described  for  the 
demonstration  of  (1)  the  electrolysis  of  solutions  of  zinc  chloride,  and  (2) 
the  alteration  in  concentration  on  the  electrolysis  of  solutions  of  sulphuric 
acid.  T.  S.  P. 

897.  Passive  State  of  Iron.  J.  MacLeod-Brown.  (Chem.  News,  107. 
p.  16,  Jan.  10, 1913.) — It  is  frequently  asserted  that,  if  part  of  an  iron  nail  or 
wire  is  rendered  passive,  the  remainder  of  the  nail  or  wire  also  assumes  this 
state.  That  this  is  not  so  may  be  shown  as  follows  : — An  iron  nail,  8  in.  long, 
is  immersed  to  a  depth  of  1  in.  in  concentrated  nitric  acid.  The  nail  is 
allowed  to  drain,  and  the  other  end  immersed  to  a  depth  of  1  in.  in  dilute 
nitric  acid,  when  it  will  be  found  to  be  active ;  the  passive  end  remains 
passive.  If  the  nail  is  lowered  into  the  dilute  nitric  acid,  passive  end  first, 
the  whole  of  it  becomes  passive  after  a  short  time.  Other  experiments  are 
described  in  which  it  is  shown  that  when  a  passive  iron  nail  is  connected  by 
means  of  a  Pt  or  copper  wire  to  a  nail  of  ordinary  iron,  the  two  nails  being 
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immersed  in  dilute  nitric  add,  that  part  of  the  ordinary  iron  which  dips  into 
the  nitric  acid  becomes  passive  after  a  short  time,  the  passivity  being  pro- 
duced by  anodic  polarisation.  The  author  considers  that  the  passive  state  is 
conditioned  by  some  definite  arrangement  of  the  particles  at  the  surface  of 
the  iron.  T.  S.  P. 

898.  Time-lag  between  Electric  Polarisation  and  Electrolysis.  A.  Grum* 
bach.  (Comptes  Rendus,  156.  pp.  542-548,  Feb.  17,  1918.>— If  .there  be  a 
time-lag  between  polarisation  and  electrolysis,  a  current-impulse  of  short 
duration  should  not  evolve  gas,  though  the  same  feeble  current  would  liberate 
gas  when  acting  for  longer  periods.  The  author  confirms  this  by  experi- 
menting under  the  microscope  with  sulphuric  acid  and  platinum  wire 
electrodes,  one  very  fine,  closing  the  circuit  for  1/12  sec.  by  means  of  a  drop- 
switch.  When  the  fine  electrode  had  a  diameter  of  0*1  mm.,  an  e.mi.  of 
0*86  volt  did  not  evolve  hydrogen  with  instantaneous  currents,  but  an  e.mi. 
of  0*92  volt  did ;  the  difference  .vanished  as  the  electrode  was  made  finer 
((H)l  mm.).    The  figures  for  oxygen  (01  mm.)  were  1*07  and  1'28  volts. 

H.  B. 

899.  Electrochemical  Properties  of  Uranium  X.  P.  Rossi.  (N.  Cimento, 
5.  Ser.  6.  pp.  5-14,  Jan.,  1918.) — Experiments  on  the  electrochemical  pro- 
perties of  uranium,  both  by  electrolysis  of  solutions  of  its  salts,  and  by 
immersing  rods  of  various  metals  in  them,  show  that  the  separation  of  U  and 
UX  is  more  difficult  than  for  the  elements  of  the  radium  family,  which 
accords  with  the  theory  of  Lucas  [Abstract  No.  1818  (1906)].  Contrary 
to  this,  however,  UX  is  not  more  readily  separable  than  U.  Adding  small 
quantities  of  other  salts  to  the  U  solutions  before  electrolysis,  e.g.  CuSOi, 
NiSOi,  or  FeSOi,  to  a  solution  of  uranium  sulphate,  AgNOs  to  a  solution 
of  uranium  nitrate,  or  lead  acetate  to  one  of  uranium  acetate,  a  deposit 
is  obtained  on  the  anode  having  an  activity  due  entirely  to  UX,  which 
the  author  attributes  to  absorption,  and  on  the  kathode  a  deposit  which 
is  either  almost  inactive  or  has  an  activity  due  as  much  to  U  as  to  UX. 
[See  also  Abstract  No.  1057  (1910).]  W.  H.  Si. 

900.  The  Resistance  of  Electrolytes.  S.  W.  J.  Smith  and  H.  Moss. 
(Phys.  Soc,  Proc.  25.  pp.  188-148 ;  Discussion,  pp.  148-145,  Feb.  15, 1918.)— 
In  some  experiments  shown  before  the  Physical  Society  in  1911,  Haworth 
demonstrated  that  the  resistance  of  an  electrolyte  depended  on  the  frequency 
of  the  alternating  current  used  [Abstract  No.  1487  (1912)].  The  authors 
point  out  that  the  method  used  is  unsound,  and  have  performed  test 
experiments  by  a  simple  and  direct  method,  which  depends  upon  simul- 
taneous measurement  of  the  voltage  between  the  ends  of  a  tube  containing 
the  electrolyte  and  of  the  current  passing  through  it.  The  former  was 
measured  by  means  of  an  Ayrton-Mather  electrostatic  voltmeter  connected 
to  auxiliary  electrodes,  and  the  latter  by  means  of  a  Duddell  thermo- 
galvanometer.  In  the  cases  examined,  using  a  solution  of  potassium  chloride, 
it  was  found  that  the  resistance  of  the  electrolyte  was  constant  within 
0K)5  per  cent.,  whether  steady  currents  or  currents  of  any  frequency  up 
to  2800  alternations  per  sec.  were  used.  T.  S.  P. 
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SCIENCE    ABSTRACTS, 

Section  A.— PHYSICS. 


JXTHE  1913. 


GENERAL   PHYSICS. 


901.  Apparatus  for  Measurement  of  Distance,  E.  Hammer.  (Zeitschr. 
Instrumentenk.  88.  pp.  52-69,  Feb.,  1918.)— Describes  an  apparatus  similar  to 
a  theodolite,  but  having  two  telescopes,  one  above  the  other,  the  axes  about 
which  the  telescopes  turn  being  slightly  inclined  to  one  another.  The  instru- 
ment was  designed  by  J.  Zwicky  for  distance  measurements.  For  details  and 
method  of  use  the  original  paper  should  be  consulted.  A.  W. 

902.  Simple  Method  for  determining  the  Densities  of  Powdered  Minerals, 
M.  Billy.  (Comptes  Rendus,  156.  pp.  1065-1067,  April  7,  1918.)— In 
measuring  the  density  of  a  powdered  metal,  etc.,  error  is  introduced  owing  to 
the  presence  of  numberless  small  gaseous  envelopes  surrounding  the  solid 
particles.  In  order  to  avoid  this,  the  author  replaces  the  air  held  by  the 
powder  by  carbon  dioxide  and  weighs  the  substance,  not  in  water,  but  in 
approximately  normal  potassium  hydroxide  solution,  which  has  been  pre- 
viously boiled.  The  density  of  the  alkaline  solution  alone  is  determined  in  the 
same  way,  the  pyknometer  being  filled  with  carbon  dioxide  before  the  liquid 
is  introduced.  A  special  apparatus  has  been  designed  to  facilitate  these 
operations.  The  method  was  tested  by  the  examination  of  powdered  glass, 
the  density  of  which  had  been  measured  prior  to  powdering.  Whereas 
other  methods  give  results  accurate  to  about  1  part  in  800,  the  author's  method 
showed  an  accuracy  of  the  same  order  as  that  of  the  balance  employed, 
namely,  1  in  8000.  It  would  therefore  seem  advisable  to  powder  all  solids 
before  measuring  their  density,  so  that  the  absence  of  enclosed  bubbles  or 
fissures  may  be  ensured.  T.  H.  P. 

903.  Law  of  Plastic  Flow,  C.  E.  Larard.  (Phys.  Soc,  Proc.  25.  pp.  88- 
92 ;  Discussion,  pp.  92-94,  Feb.  15,  1918.)— Strain  measurements  in  the 
twisting  to  destruction  at  a  uniform  angular  velocity  of  0*1145  degree  per  sec. 
of  a  cylindrical  bar  of  0*82  %  carbon  annealed  steel  gave  the  following  results. 
The  torque  had  to  be  increased  at  a  rate  varjring  inversely  as  the  time  since 
the  commencement  of  the  test.  In  the  equation  t  +  t^^ae^^  t  is  time,  and 
T  is  torque.    /«  is  a  small  time  constant,  the  value  found  being  about  6  sees., 
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which  is  not  very  material,  as  the  total  time  of  test  was  42  mins.  a  is  8*2ft 
and  b  is  1/80.  There  is  elastic  strain  proportional  to  the  torque,  up  to  the* 
maximum.  At  very  low  and  very  high  speeds  of  twisting  the  yield-point 
is  suppressed.  The  yield-point  in  the  ordinary  case  is  raised  by  strain* 
followed  by  slight  warming.  In  the  discussion,  R.  A.  Hadfield  said  that 
records  of  the  passage  of  a  projectile  through  a  plate  showed  that  even  at 
these  high  speeds  of  straining  steel  behaved  much  the  same  as  in  ordinary 
tests.  R.  Appleyard  criticised  the  constants  in  the  author's  equation,  and 
suggested  some  revised  values.  F.  R.. 

904.  Anomalous  Variation  of  the  Rigidity  of  Phosphor-bronze,  H.  Pealing.. 
(Phil.  Mag.  26.  pp.  418-427,  March,  1918.)— The  modulus  of  rigidity  of 
phosphor-bronze  strips,  as  determined  from  torsional  oscillation  experiments 
is  found  to  be  less  at  light  loads  than  at  heavy,  the  variation  being  greatest  in 
thin  strips,  very  small  in  thick  strips,  and  entirely  absent  in  wire.  With 
lapse  of  time  under  steady  load  the  discrepancy  tends  to  disappear,  the 
rigidity  levelling  up  to  a  value  above  the  initial  maximum.  Amplitude  and. 
damping  of  the  swing  have  no  effect  on  the  rigidity.  Experiment  disproves 
the  suggestion  that  the  strips  have  any  bifilar  properties  whereby  the  restoring 
couple  would  vary  as  the  weight  supported.  •  It  was  concluded  that  initial 
kinks  in  the  strip  had  a  negligible  influence  on  rigidity,  apparent  or  real.  It 
was  found  that  annealing  the  strips  made  them  softer,  but  the  restoring - 
couple  was  substantially  increased,  being  the  same  at  all  loads.  This  result 
supports  the  conclusion  that  the  variation  in  rigidity  is  due  to  initial  over-- 
straining  received  in  manufacture.  This  overstrain  in  rolling  is  located  on 
the  surfaces,  and  it  was  sought  to  counteract  it  by  imposing  excessive  skin 
stresses  by  winding  the  strip  round  a  narrow  cylinder.  On  the  spiral  strip. 
'  thus  obtained  being  straightened  out  its  rigidity  was  found  to  be  uniform, 
being  unchanged  at  high  loads,  and  greatly  increased  at  low  loads.  The 
effect  was  permanent,  the  conclusion  being  that  the  overstraining  in  mamif ac-- 
ture  has  been  neutralised  by  that  caused  in  the  test.  E.  ].  S. 

906.  Resilience,  (Rev.  de  Metallurgie,  9.  pp.  1174-1181,  Dec,  1912.)— An 
apparatus  has  been  designed  in  the  Metal-testing  Department  of  the  Cie.. 
des  Chemins  de  fer  Paris- Lyon- Mediteranee  for  making  shock  tests  on 
notched  bars  and  for  measuring  the  energy  left  in  the  tup  after  fracture  of 
the  specimen.  Experiments  made  with  this  apparatus  show  that  the  resilience 
is  always  less  when  the  tup  is  caused  to  fall  from  a  height  just  sufficient  to. 
break  the  specimen  than  when  it  falls  from  a  greater  height.  The  resilience 
is  inversely  proportional  to  the  weight  of  the  tup,  so  that  the  product  of  the 
height  and  resilience  is  constant.  With  equal  sections  the  angle  of  the  notch 
has  a  considerable  influence  on  the  resilience  of  a  metal.  P.  C.  A.  H.  L. 

906.  Effects  of  Holes  and  Semicircular  Notches  on  the  Distribution  of  Stress 
in  Tension  Members,  E.  G.  Coker.  (Phys.  Soc.,  Proc.  26.  pp.  96-106, 
Feb.  16,  1918.) — For  a  tie  with  a  circular  hole  the  values  of  {pj,  —  Py),  p,  and 
py  being  the  principal  stresses,  obtained  optically  agree  fairly  with  theory  if 
the  diam.  is  not  over  ^  the  width  of  plate.  A  formula  obtained  for  the  max.. 
stress  is  paua,  =  6cV(2c«  -}-  2c»  -f  c  -|-  1)^b«.,  where  c  =  ratio  of  width  of  tie  to 
diam.  of  hole.  If  c  is  much  over  unity  pm^.ss;(Qcl<  -f  1)^'"«".  With  2  semi- 
circular notches  symmetrical  with  the  centre-line  and  on  the  cross-section 
Leon  gives  the  approximate  solution  pj^  =  i^{2  -f  a^jr^  +  a*lr*)  and 
Py^iPia^lf'  —  ^^lr*).  Determination  oi  pM--^p,  shows  that  the  max.  values* 
VOL.  XVI.— A.— 1918. 


Digitized  by 


Google 


GENERAL  PHYSICS*  299 

agree  with  the  formula  for  notches  with  max.  radius  about  i  of  width  of 
member.    A  proposed  formula  for  determining  the  max.  stress 


[See  Abstract  No.  296  (1911).]  E.  J.  S. 

907.  Thermoelectric  Indication  of  Fatigue  as  a  Method  of  Testing,  T.  R. 
Lawson  and  J.  A.  Capp.  (Rev.  de  Metallurgie,  10.  pp.  174-198,  Jan., 
1918.) — ^The  determination  of  the  elastic  limit  by  means  of  a  thermo-couple 
has  attracted  the  attention  of  several  investigators,  and  it  has  been  shown 
that  below  the  elastic  limit,  a  bar  of  metal  in  tension  absorbs  heat,  while 
above  the  elastic  limit  heat  is  generated  by  the  friction  of  the  particles  during 
gliding  over  each  other.  It  has  also  been  stated  that  the  thermal  limit  of 
proportionality  is  slightly  lower  than  the  true  lin»it,  and  that  below  the 
thermal  limit  the  variation  of  temperature  is  directly  proportional  to  the 
effort.  With  the  object  of  applying  the  phenomenon  as  a  method  of  deter- 
mining the  elastic  limit  of  small  and  other  samples  which  do  not  permit 
of  the  application  of  the  ordinary  methods,  the  authors  have  made  tests  on 
various  steels,  cast-iron,  and  various  copper  alloys.  Tests  were  made  in  an 
ordinary  tensile  testing  machine,  the  stretch  being  observed  by  an  extenso- 
meter,  and  the  temperature  variation  by  means  of  a  copper-constantan 
couple  pressed  into  contact  with  the  specimen  by  a  rubber  band,  and  con- 
nected to  a  sensitive  galvanometer.  Examination  of  the  large  number  of 
curves  reproduced  shows  that  in  every  case  there  is  a  discontinuity  in  the 
temperature  curve  in  the  region  of  the  yield-point,  but  that  generally  speak- 
ing the  thermal  limit  is  somewhat  higher  than  the  true  yield-point.  Below 
the  yield-point  some  of  the  thermal  curves  are  inexplicably  irregular,  but  in 
no  case  are  they  represented  by  straight  lines.  The  investigation  is  not 
regarded  as  complete,  but  is  to  be  continued  by  the  authors. 

F.  C.  A.  H.  L. 

908.  A.E,F.  Recommendations  for  Units  and  Symbols,  (Elektrotechn.  Zeit- 
schr.  84.  pp.  808-810,  March  18, 1918.  Deutsch.  Phys.  Gesell.,  Verh.  16.  6. 
pp.  148-150,  March  16, 1918.) — Contains  amendments  to  Section  VII  of  the 
Committee's  Report  [Abstract  No.  649b  (1910)]  ;  part  A  remains  unaltered. 
A  revised  list  of  units,  abbreviations,  and  symbols  is  given,  and  is  followed 
by  a  report  by  K.  Scheel  and  K.  Strecker.  In  the  mensuration  section,  it  is 
suggested  that  X  =  0*001  millilitre  (s=  0001  c.cm.).  A  symbol  for  100  kg.  is 
needed  ;  dz.  (Doppelzentner),  is  unsatisfactory  ;  q.  (Quintal),  is  much  used  in 
France  and  Italy,  but  is  not  suitable  for  German  or  English  use  ;  and  hkg. 
(hecto-kg.)  is  not  to  be  recommended,  but  there  appears  no  serious  objection 
to  dt.  (dezitonne).  By  y  is  to  be  understood  0*001  mgm.  The  abbreviations 
St.,  mn.,  sk.,  have  not  received  approbation.  St.  cannot  become  an  inter- 
national abbreviation  (for  hour),  and  3rields  inconvenient  compound  abbrevi- 
ations. It  is  recommended  that  the  same  abbreviation  be  used  for  time 
periods  and  time  instants,  the  two  cases  being  distinguished  by  wjriting  the 
symbols  on  and  above  the  line  respectively :  h,  is  to  be  used  for  hour  and 
s.  for  second  ;  m.  may  be  used  for  minute  where  there  is  no  doubt  as  to  its 
significance.  It  is  not  wise  to  use  the  same  signs  for  time  minutes  and 
seconds  as  for  angular  minutes  and  seconds  and  the  use  of  simple  figures, 
{e,g,  4.60.10  for  4h.  60m.  10s.),  may  lead  to  misinterpretation,  though  it  is 
permissible  in  time-tables,  etc.    The  legal  and  international  gramme  cannot 
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be  renamed,  hence,  to  distinguish  between  mass  and  force  units,  the  latter 
must  be  given  a  distinctive  name.  Budde  has  recommended  the  term  bar. 
In  1900,  the  Physical  Congress  (Paris)  resolved  to  denote  unit  pressure  on 
unit  area  by  barye ;  about  the  same  time,  Bjerknes  called  10*  dynes/cm.*  a  bar. 
The  new  unit  is  much  used  in  oceanography  and  meteorology.  The  Inter- 
national Aero  Commission  (May,  1912)  resolved  to  adopt  this  unit.  Further, 
T.  W.  Richards  (1904)  recommended  that  1  dyne  per  cm.*  be  termed  a  bar, 
and  the  latter  name  has  been  used  in  various  scientific  works.  Under  these 
circumstances  it  is  doubtful  whether  bar  can  safely  be  used  as  the  name  of 
the  force  unit,  but  this  course  is  provisionally  adopted.  1  kilobar  =  weight 
of  1  kg. ;  1  fwtf^a6ar  =  weight  of  1  metric  ton  (tonne).  It  is  expected  that  the 
distinctive  nomenclature  for  the  weight  of  the  gramme,  etc.,  will  avoid 
innumerable  difficulties.  The  dyne  is  inconveniently  small  for  use  in 
technical  calculations,  and  the  megadyne  is  not  large  enough  in  many  cases. 
Griibler  suggests  that  thfi  force  which  accelerates  1  tonne  mass  at  1  m./sec* 
be  termed  1  vis  (v.) ;  this  unit  =  10*  dynes  and  =  weight  of  100  kg.  (approx.) 
C^:::^  102  kb.  The  corresponding  work  unit  is  the  vismetre  (vm.) ;  and  the  power 
unit,  the  vismetre  per  sec,  which  is  familiar  under  the  name  kilowatt  The  new 
force  unit  fits  well  in  the  electrotechnical  units  derived  from  the  absolute 
mass  system.  Grube  wishes  to  distinguish  between  static  and  d3rnamic 
forces,  holding  that  the  two  are  not  of  like  dimensions  ;  the  present  recom- 
mendations do  not  support  this  distinction,  but  regard  1  v.  f:^  102  kb.  as  a 
correct  equation.  Taking  the  bar  as  the  technical  force  unit,  the  unit  of 
work  =  1  kilobar-metre  =  1  kbm.  :  (mkb.,  though  uniform  with  m.kg.,  might 
be  read  as  10-*  kb.).  Stress  units  are  altered  in  accordance  with  the  altered 
force  unit ;  instead  of  kb.  mm.-*  is  recommended  kb./mm.*,  this  being 
equally  correct  and  easier  to  write,  read  and  interpret.  The  distinction 
between  Cal.  and  cal.  is  insufficient,  and  it  is  recommended  that  the  gramme- 
calorie  be  represented  by  cal.  and  the  kg.-calorie  by  kcal.  Reasons  for  not 
calling  the  calorie  the  Warmeeinheit  (heat  unit)  are  given  in  the  earlier 
treatment  of  Section  VII  (loc,  cit,).  Light  units  have  not  roused  much  interest ; 
one  suggestion  had  been  that  Lux  be  not  abbreviated.  The  ohm  is  to  be 
denoted  by  jZJ^  the  forked  arrow  indicating  the  electrical  nature  of  the  unit. 
For  ampere-turns  use  Aw  ;  watt-hour,  Wh ;  ampere-hour,  Ah.  R.  E.  N. 

909.  Four-dimensional  Theory  of  Gravitation,  J.  Ishi'txrara.  (Tohoku 
Math.  Journ.  8.  pp.  9-14,  March,  1918.)— Gives  a  four-dimensional  theory  of 
gravitation  based  upon  the  electromagnetic  theory  of  Minkowski  and  Som- 
merfeld  [see  Abstracts  Nos.  1468  (1911)  786  (1912)].  The  electromagnetic 
equations  differ  from  those  of  Maxwell  in  that  the  velocity  of  light  is  not  a 
constant,  but  a  function  of  the  space-time  co-ordinates.  The  author  arrives 
at  a  formula  for  the  propagation  of  transverse  electromagnetic  waves  from 
which  the  curvature  of  a  ray  of  light  in  the  gravitational  field  may  be 
calculated.  E.  E.  F. 

910.  Influence  of  the  Support  on  Pendulum  Observations,  £.  Esclangon. 
(Comptes  Rendus,  166.  pp.  1006-1008,  March  81,  1918.)—Important  cor- 
rections have  to  be  introduced  in  pendulum  observations  to  account  for  the 
influence  of  the  support.  The  author  discusses  the  correction  formula  of 
Peirce  and  Cellerier,  oT  =  —  ir  >/(  Xjg) .  1/A  .  lILghlW,  where  M  is  the  mass  of 
the  pendulum,  X  the  length  of  the  corresponding  simple  pendulum,  h  the  dis- 
tance between  the  centre  of  gravity  and  the  axis  of  suspension,  and  k  the 
statical  coefficient  of  flexure.    He  points  out  that  Plantamour  has  distin- 
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guished  two  coefficients  of  flexure,  viz.,  statical  and  dynamical,  and  since 
experiment  has  shown  a  great  difference  to  exist  between  the  two  values 
there  arises  the  question  of  which  coefficient  to  adopt  in  the  formula. 
Dessorges  finds  the  statical  flexure  to  be  indicated  by  experiment.  Now 
Peirce  and  Cellerier  have  introduced  into  the  formula  neither  the  mass  of 
the  support  nor  the  possibility  of  phase  between  the  two  oscillating  move- 
ments of  support  and  pendulum.  The  author  endeavours  to  establish  that  it 
is  the  coefficient  of  statical  friction  which  should  enter  into  the  formula,  and 
also  that  the  necessary  corrections  depend  neither  on  the  mass  of  the  support 
nor  the  internal  friction  which  tends  to  stop  the  oscillations.  The  amplitude 
only  is  found  to  be  affected  by  friction,  and  this  diminishes  slowly  while 
remaining  independent  of  the  inertia  mass  of  the  support.  H.  H.  Ho. 

911.  Zone  of  Formation  of  Alternate  Vortices  behind  an  Obstacle,  H. 
B^nard.  (Comptes  Rendus,  156.  pp.  1008-1005,  March  81,  1918.)— The 
author  has  previously  proved  the  formation  of  two  parallel  sets  of  gyration- 
centres,  equidistant  and  alternate,  on  the  surface  of  a  liquid  parted  by  a 
vertical  prismatic  object  whose  speed  is  uniform  and  parallel  to  its  plane 
of  symmetry.  Also  he  has  described  a  kinematographic  method  for  demon- 
strating the  laws  of  this  periodicity.  The  present  paper  contains  a  very 
detailed  description  of  the  method  accompanied  by  illustrations.  In  the 
latter  a  central  dissymmetrical  space  is  shown  in  the  rear  of  the  obstacle, 
constituting  the  vibration  zone  where  the  alternate  vortices  are  formed.  At 
two  instants  separated  by  a  half-period  the  appearance  of  the  zone  is  exactly 
symmetrical  with  regard  to  the  plane  of  symmetry  of  the  obstacle.  The 
cases  for  speeds  ranging  from  low  to  high  are  treated,  and  the  conclusions 
drawn  from  each.  H.  H.  Ho. 

912.  Existence  of  a  Superficial  Viscosity  in  the  Thin  Transition  Layer  Sepa- 
rating one  Liquid  from  another  Contiguous  Fluid,  J.  Boussinesq.  (Comptes 
Rendus,  156.  pp.  988-989,  March  81, 1918.)— Where  two  liquids  are  in  contact, 
or  a  liquid  and  a  gas,  there  exists  a  thin  superficial  layer  of  separation  which 
is  not  isotropic  to  the  state  of  equilibrium  like  the  neighbouring  matter.  Since 
a  fluid  is  characterised  by  the  property  of  never  ceasing  to  return  to  its 
equality  of  constitution  in  every  direction  when  deformed  by  external  move- 
ment, and  also  when  thermaUy  disturbed,  tends  by  an  evolution  of  molecular 
groupings  to  equalise,  more  or  less  rapidly,  the  average  distance  of  these 
apart,  so  will  the  same  evolution  take  place  in  the  transition  layer  separating 
two  fluids  to  bring  about  complete  isotropy.  The  author  explains  the 
enormous  values  per  unit  area  of  the  superficial  tension,  by  a  general  discus- 
sion of  the  tensions  and  pressures  in  the  fluid.  After  considering  the  statical 
case,  the  author  takes  up  the  problem  of  fluids  in  a  state  of  motion,  pointing 
out  that  a  certain  interval  of  time  is  required,  short  for  slightly  viscous  fluids 
and  larger  for  others,  before  the  internal  configuration  becomes  that  of  final 
equilibrium.  The  nature  of  viscosity  is  thus  introduced,  and,  after  investi- 
gation, is  applied  to  the  case  of  the  transition  layer.  The  conclusion  is  drawn 
that  the  superficial  tensions  applied  to  a  normal  section  of  a  film  will  always 
be  tangential  with  respect  to  its  plane,  and  that  they  will  depend  linearly 
upon  the  rates  of  deformation.  It  is  necessary  to  know  the  rates  of  dilatation 
of  two  rectangular  rows  of  molecules  in  a  film  and  their  rate  of  mutual 
sliding.  The  author  then  draws  the  conclusion  that  there  will  be  two 
coefficients  of  superficial  viscosity.  Observations  of  capillarity  have  only 
been    made  by  physicists  under  equilibrium  conditions,  and  the  author 
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concludes  that  that  is  the  reason  why  the  idea  of  viscous  forces  has  not  been 
introduced.  The  author  points  out  that  these  viscous  forces  are  as  necessary 
for  the  study  of  the  superficial  layer  of  a  liquid  as  for  the  hydrodynamics  of 
fluids  in  bulk.  H.  H.  Ho. 

913.  Application  of  Formula  for  Superficial  Viscosity  to  a  Drop  falling 
within  a  Fluid  of  Lower  Density,  J.  Boussinesq.  (Comptes  Rendus,  166. 
pp.  1085-1040,  April  7,  1918.)— The  results  arrived  at  in  a  previous  paper 
by  the  author  [see  preceding  Abstract]  are  applied  to  the  case  of  a  drop 
of  fluid  (of  spherical  shape)  falling  slowly,  with  a  motion  which  has  become 
uniform,  within  a  fluid  at  rest  of  less  specific  gravity.  Suitable  axes  of 
co-ordinates  are  chosen  and  the  drop  is  referred  to  these.  Only  the  layer  of 
separation  is  considered,  which,  owing  to  the  slow  rate  of  movement,  may  be 
assumed  to  possess  a  permanently  spherical  shape  since  the  equations  of 
motion  remain  linear  owing  to  the  fact  that  squares  of  velocities  may  be 
neglected.  The  various  dynamic  equations  are  then  derived  and  the  nature 
of  each  discussed.  H.  H.  Ho. 

914.  Viscosity  of  Air,  L.  Gilchrist.  (Phys.  Zeitschr.  14.  pp.  160-165, 
Feb.  15,  1918.  Phys.  Rev.  1.  Ser.  2.  pp.  124-140,  Feb.,  1918.)— According  to 
Millikan  [Abstract  No.  948  (1911)  the  only  limit  to  the  accuracy  with  which 
the  electronic  charge  can  be  determined  is  set  by  the  difficulty  of  determining 
the  absolute  viscosity  of  air.  The  method  of  direct  deflection  used  by  the 
author  reduces  the  error  to  0*2  per  cent.  In  this  method  an  outer  cylinder  is 
kept  in  constant  rotation,  while  an  inner  cylinder,  attached  to  a  bifilar 
suspension,  measures  the  viscosity  of  the  gas  by  a  constant  deflection.  The 
mean  value  obtained  for  the  viscosity  at  20*2°  is  1812*2  with  a  total  probable 
error  not  exceeding  0*2  %.  The  presence  of  water-vapour  up  to  60  %  of  the 
saturation  value  at  20°  has  no  effect  on  the  viscosity,  and  at  saturation  the 
effect  is  an  increase  of  not  more  than  0*8  %.  E.  E.  F. 

916.  Capillary  Phenomena  in  Gases,  G.  Reboul.  (Comptes  Rendus, 
156.  pp.  688-691,  March  8, 1918.)— The  chemical  action  of  a  gas  on  a  solid  is 
greatest  at  the  points  of  max.  curvature  of  the  latter  [see  Abstract  No.  729 
(1918)] .  To  study  the  matter  quantitatively,  the  author  exposed  a  series  of 
copper  cylinders  with  diameters  ranging  from  OiJ8  to  1*5  mm.  for  25  minutes 
to  gas  emitted  by  vulcanised  rubber  at  a  pressure  of  1*6  mm.,  and  estimated 
the  thickness  x>f  the  oxidised  layer  by  the  colour  of  the  surface  film.  The 
results  are  the  same  as  if  there  were  an  excess  of  pressure  proportional  to  the 
curvature  of  the  surface  separating  the  solid  from  the  gas.  This  leads  to 
a  formula  similar  to  that  given  by  Laplace  for  capillary  force.  This  capillary 
action  between  solids  and  gases  is  paralleled  by  the  electro-capillary  force 
between  mercury  and  gas  discovered  by  the  same  author.  E.  E.  F. 

916.  Aerodynamics,  A.  Lechner.  (Phys.  Zeitschr.  14.  pp.  210-212, 
March  1,  1918.) — Determines  both  theoretically  and  experimentally  the 
"  phygoid "  or  trajectory  of  a  flying  model  for  the  case  when  it  moves  in 
a  liquid.  The  phygoid  theory  is  directly  applicable  to  liquids  if  the  laws 
of  resistance  are  the  same  as  in  air.  The  paths  can  either  be  circles  or  waves, 
according  to  the  initial  velocity  and  direction,  and  in  the  case  of  instability 
"  tumbling "  curves  will  be  obtained.  This  was  verified  by  means  of  flying 
models  of  thin  sheet  metal  cut  out  in  the  rough  outline  of  birds,  and  tipped 
with  lead.    These  were  released  or  projected  in  water.  E.  E.  F. 
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917.  Philosophical  Aspects  of  Relativity,  R.  D.  Carmichael.  (Phys. 
l^ev.  1.  Ser.  2.  pp.  179-197,  March,  1918.) — A  clear  risumi  of  the  postulates  of 
relativity  and  their  logical  consequences,  together  with  the  experimental  basis 
upon  which  the  theory  rests ;  the  whole  being  treated  from  the  philosophical 
standpoint  Some  extremely  suggestive  questions  are  proposed,  such  as :  Is 
there  any  absolute  length  assignable  to  a  given  material  body  ?  Is  there  any 
absolute  criterion  of  the  simultaneity  of  events  happening  at  different  places  ? 
fSee  Abstracts  Nos.  19  and  756  (1918).]  E.  H.  B. 

918.  Universal  Measuring  Apparatus  for  Photographic  Survey  and  Micro- 
-metric  Measurement  of  Capillary  Waves,  L.  Grunmach.  (Deutsch.  Phys. 
<5esell.,  Verb.  16.  6.  pp.  184-189,  March  16, 1918.)— A  fuU  description  of  the 
apparatus,  with  photographs,  is  given.  There  are  also  three  photographs  of 
the  waves  obtained  with  mercury,  water,  and  alcohol,  and  one  showing  the 
corresponding  known  distance  between  the  points  of  the  tuning-fork. 

A.  E.  G. 

919.  Substitution  of  the  Theodolite  for  the  Perspective  Nephoscope,  A. 
X^  Surdo.  (N.  Cimento,  6.  Ser.  6.  pp.  97-100,  Feb.,  1918.)— -The  author 
describes  how  the  data  previously  shown  [Abstract  No.  670  (1918)]  to  be 
obtainable  with  the  perspective  nephoscope,  can  be  more  conveniently 
obtained  by  the  use  of  a  theodolite.  W.  H.  Si. 

920.  Ponderomotive  Forces  in  Relativity  Theory.  M.  Laue.  (Phys. 
^eitschr.  14.  p.  210,  March  1,  1918.)— Explains  a  discrepancy  between  his 
own  and  Planck's  transformation  formulae  for  ponderomotor  forces,  worked 
out  by  Abraham's  method  [Abstract  No.  1197  (1910)].  E.  E.  F. 

921.  P.  Appelfs  Equations  and  Continuous  Media.  £.  Guillaume. 
<Comptes  Rendus,  166.  pp.  876-879,  March  17,  1918.)— Appell's  dynamical 
equations  are  here  extended  to  continuous  media  and  also  to  electrons. 

E.  H.  B. 

922.  Theory  of  the  Phenomenon  known  as  "  Water-hammer,**  L.  AUievi. 
(Atti  deir  Assoc.  Elettr.  Ital.  17.  pp.  127-160,  Feb.  28, 1918.) 

923.  Ocean  Waves,  Sea-beaches,  and  Sandbanks.  V.  Cornish.  (Soc. 
Arts,  Journ.  60.  pp.  1106-1110,  Nov.  1,  and  pp.  1121-1126,  Nov.  8,  1912. 
Cantor  Lectures.)— A  table  is  included  which  gives  the  observed  dimensions 
of  waves  as  compared  with  those  calculated  by  the  general  formula.  The 
observed  are  in  all  cases  somewhat  lower  than  the  calculated  values. 

L.  H.  W. 

924.  Errors  of  Meteorological  Observations  having  a  Psychological  Origin. 
G.  Hellmann.  (Preuss.  Akad.  Wiss.  Berlin,  Ber.  14.  pp.  288-294,  1918.)— 
Of  these  some  of  the  best  known  are  mistakes  of  6^  and  10^  in  readings  of 
temperature.  Others  arise  from  the  practice  of  reading  temperature  to 
tenths  of  a  degree,  the  thermometers  being  graduated  either  to  fifths,  halves, 
or  whole  degrees  only.  For  thermometers  divided  to  fifths  of  a  degree  the 
frequency  of  occurrence  of  the  even  tenths,  coinciding  with  the  graduation 
marks  on  the  thermometer,  is  usually  appreciably  greater  than  that  of  the 
odd  tenths,  the  reason  being  that  the  presence  of  the  marks  on  consecutive 
even  tenths  favours  a  throw  up  or  down  to  one  of  those  values,  or  a  reading 
falling  between  them,  rather  than  a  throw  to  the  intervening  odd  tenth. 
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The  phenomenon  is  more  pronounced  at  some  stations  than  at  others.  For 
thermometers  graduated  in  half  degrees  the  frequency  curves  of  readings  of 
the  diflFerent  tenths  of  a  degree  fall  in  three  classes,  of  which  the  first  has 
maxima  at  0  and  5  tenths,  the  second  show  minima  at  the  same  places,  and  the 
third  has  four  maxima  at  1,  4,  6,  and  9  tenths.  The  corresponding  frequency 
curves  for  thermometers  graduated  in  whole  degrees  suggests  that  the 
observer  really  reads  to  quarters  and  not  to  tenths,  there  being  4  maxima* 
This  type  of  error  does  not  affect  mean  values.  The  results  show  that  no- 
great  advantage  results  from  dividing  the  degree  into  halves  to  assist  the  eye 
in  estimating  tenths,  but  division  into  fifths  does  result  in  more  accurate 
observations  such  as  are  required  for  measurements  of  humidity.  R.  C. 

926.  Stnndard  Deviation,  Asymmetry ,  and  Correlation,  with  an  Application 
to  Variations  of  Pressure  in  Iceland,  the  Azores,  and  Europe.  W.  Kdppen. 
(Meteorolog.  Zeitschr.  80.  pp.  lia-125,  March,  1918.) — Some  of  the  terms 
employed  in  the  statistical  methods  which  are  in  frequent  use  in  this 
coimtry,  but  appear  to  be  almost  unknown  in  German -speaking  countries,, 
are  explained,  and  methods  of  computing  correlation  coefficients  are 
described.  An  application  to  winter  mean  pressures  over  Iceland,  the  Azores,, 
and  Europe,  from  observations  extending  over  the  years  1866  to  1900  gives, 
the  following  values  for  the  correlation  coefficients  :— 

Iceland — Azores —0*52 

Iceland— Vienna —  0*42 

Vienna — Azores  -|-0'16 

Berlin— Vienna    +0*90  R.  C. 

926.  Antarctic  Barometric  Pressure.  G.  C.  Simpson.  (Nature,  91. 
p.  186,  April  10,  1918.) — The  author  calls  attention  to  a  very  large  rise  of 
pressure  which  occurred  in  antarctic  regions  between  Oct.  and  Nov.,  1911,. 
as  shown  by  the  records  at  the  three  stations  Framheim  (Norwegian  winter 
quarters).  Cape  Evans,  and  Cape  Adare.  The  mean  pressure  for  Nov. 
exceeded  that  for  Oct.  by  0*87  in.,  0*81  in.,  and  0-80  in.  at  the  three  stations 
respectively.  This  rise  from  one  month  to  the  next  is  considered  to  be 
unprecedented.  J.  S.  Di. 

927.  Rainfall  over  Long  Periods,  A.  E.  Douglass.  (Science,  87.  p.  88, 
Jan.  8,  1918.  Paper  read  before  the  Astronom.  and  Astrophys.  Soc.  of 
America.)— From  a  test  extending  over  48  years  it  is  found  that  the  radial 
thickness  of  the  rings  of  the  yellow  pine  of  Northern  Arizona  gives  a 
measure  of  the  rainfall  in  the  vicinity  with  an  average  accuracy  of  over  70  %. 
Variations  of  21  years  and  11*4  years  were  found.  C.  P.  B. 

928.  Rainfall  measured  along  the  Panama  Canal,  (Meteorolog.  Zeitschr. 
80.  p.  167,  March,  1918.  Report  of  Isthmian  Canal  Commission.) — A  marked 
seasonal  variation  occurs,  with  minimum  in  Feb.  or  March  (from  4  mm. 
to  92  mm.  in  a  month),  and  double  maximum  in  May-July  (227  mm.  to  497  mm.) 
and  Oct.-Nov.  (278  to  762  mm.).  The  rainfall  along  the  Pacific  coast  is  about 
half  that  measured  on  the  Atlantic  side,  which  varies  from  about  8800  to 
4800  mm.  in  the  year.  At  one  station,  so  much  as  23  mm.  (0*9  in.)  fell  in 
6  minutes.  R.  C. 

929.  On  the  Coefficients  and  Exponent  of  the  Radiation  Equation,  Kio  =  cT%, 
in  the  Earth's  Atmosphere.    F.  H.  Bigelow.    (Amer.  Journ.  Sci.  85.  pp.  264- 
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266,  March,  1918.) — A  largely  theoretical  determination  of  the  values  of  c  and  a 
in  the  above  radiation  equation,  the  necessary  data  being  taken  from  certain 
published  upper-air  records  in  different  parts  of  the  world.  The  value  of  the 
exponent  a  is  found  to  vary  with  latitude  and  height  over  a  range  of  from 
8*75  to  8*66.  It  is  large  at  the  surface  and  decreases  with  increase  of 
height.  J.  S.  Di. 

930.  Sky  Radiation  and  the  Isothermal  Layer,  F.  W.  Very.  (Science, 
87.  p.  87,  Jan.  8,  1918.  Paper  read  before  the  Astronom.  and  Astrophys. 
Soc.  of  America.  Amcr.  Journ.  Sci.  86.  pp.  869-888,  April,  1918.)— Water- 
vapour  is  found  at  an  altitude  of  80  km.  in  the  atmosphere,  and  as  temperature 
inversion  is  intimately  associated  with  excessive  amounts  of  aqueous  vapour 
it  is  possible  that  the  region  of  permanent  temperature  inversion,  the 
isothermal  layer,  may  be  due  to  this  factor.  Even  in  the  coldest  and  driest 
weather,  the  sky  temperature  has  never  been  found  lower  than  that  of  the 
isothermal  layer,  which  behaves  like  a  nearly  black  body  of  approximate 
temperature  218°  abs.  C.  P.  B. 

931.  Thermodynamics  of  the  Earths  Non-adiabaiic  Atmosphere,  F.  H. 
Bigelow.    (Amer.  Journ.  Sci.  84.  pp.  515-^82,  Dec,  1912.) 

932.  Note  on  Atmospheric  Radiation,  F.  W.  Very.  (Amer.  Journ.  Sci. 
84.  pp.  588-688,  Dec,  1912.)— The  author  discusses  the  radiation  taking  place 
in  the  different  layers  of  the  atmosphere  with  special  reference  to  some  of 
Bigelow's  recent  work  on  the  subject  [see  preceding  Abstract].  The  paper 
is  supplementary  to  this  paper  of  Bigelow's.  J.  S.  Di. 

933.  On  the  Origin  of  Falls  of  Dust  in  the  Ocean  West  of  the  Sahara.  G. 
Hellmann.  (Preuss.  Akad.  Wiss.  BerHn,  Ber.  14.  pp.  272-282,  1918.)— An 
African  origin  of  the  red  dust  which  frequently  falls  in  the  ocean  between 
the  Canary  Isles  and  the  Cape  Verde  Isles  had  been  denied  by  Ehrenberg, 
who  stated  that  there  is  no  trade  wind  in  the  interior  of  Africa,  and  that  there 
are  no  areas  covered  with  red  dust.  The  author  shows  that  both  statements 
are  not  in  accord  with  observation.  R.  C. 

934.  Temperatures  of  Subterranean  Waters,  E.  A.  Martel.  (Comptes 
Rendus,  166.  pp.  741-742,  March  8,  1918.)— On  former  occasions  the  author 
has  made  contributions  to  this  subject  and  has  drawn  attention  to  the  fact 
that  there  are  seasonal  variations  of  temperature  much  more  considerable 
than  had  been  previously  sup{>osed  to  be  the  case.  The  opinion  that  these 
underground  waters  have  a  very  constant  temperature  corresponding  to  the 
mean  annual  temperature  of  the  district  where  they  are  found,  has  been 
almost  regarded  as  a  meteorological  law.  Examination  of  the  reports  of 
subterranean  water  supplies  obtained  under  the  direction  of  Dabat,  "  directeur 
general  des  Eaux  et  Forets,"  has  furnished  the  material  for  completely 
exploding  this  antiquated  idea.  Thus  in  the  Gironde  a  number  of  springs 
show  variations  of  from  6°  to  14°  according  to  the  time  of  year ;  in  the  Nord 
department  these  seasonal  deviations  run  from  8°  to  7°  (6°  or  8°  to  12°  or  18°  C), 
whilst  in  the  districts  of  Douai  and  Cambrai  many  small  springs  not  only  vary 
in  temperature  but  show  a  remarkable  inferiority  of  6°  to  8°  below  the  local 
mean  annual  temperatm-e.  Other  remarkable  results  are  quoted  by  the 
author.  He  arrives  at  the  true  meteorological  and  hygienic  law  that  *'  the 
temperatures  and  delivery  vary  equally,  and  the  more  variable  these  are  the 
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more  uncertain  is  their  purity,  for  their  filtering  power  is  a  function  of  their 
speed  of  transmission."  This  combined  with  the  results  of  geological  obser- 
vation is  of  the  greatest  importance  from  the  point  of  view  of  sources  of 
drinkable  water  supply.  The  constancy  of  temperature  exists  only  in  the 
continuous  sources  from  sand  and  similar  material,  artesian  supplies  at  great 
depths  slowly  and  regularly  maintained.  F.  W.  H. 

935.  Solar  Radiation  during  Eclipse,  April  17,  1912.  W.  Gorcynski. 
(Comptes  Rendus  de  la  Soc.  Scientifique,  Warsaw.  Nature,  91.  p.  67, 
March  20,  1918.  Abstract.) — The  diminution  of  the  solar  radiation  began 
half  an  hour  before  the  eclipse,  and  remained  below  the  normal  for  the  data 
for  nearly  the  same  time  after.  The  drop  in  temperature  was  between 
2°  and  8^  C.  C.  P.  B. 

936.  Radial  Motion  in  Sun-spots.  C.  £.  St.  John.  (Science,  87.  p.  28, 
Jan.  8,  1918.  Paper  read  before  the  Astronom.  and  Astrophys.  Soc.  of 
America.)— Three  regions  are  indicated  in  the  solar  atmosphere  surrounding 
spots  with  the  following  characteristics :  (1)  The  upper  chromosphere, 
motion  inward,  shown  by  the  lines  H  and  K  of  calcium,  and  H.  of  hydrogen. 
(2)  An  intermediate  region,  shown  by  the  D  lines  of  sodium,  b  lines  of 
magnesium,  and  the  strong  aluminium  and  iron  lines,  motion  inward 
generally  prevailing.  (8)  A  lower  region  of  outward  motion,  velocity 
increasing  with  lower  levels.  C.  P.  B. 

937.  Pressure  in  the  Solar  Atmosphere.  C.  E.  St.  John.  (Science,  87. 
p.  28,  Jan.  8,  1918.  Paper  read  before  the  Astronom.  and  Astrophys.  Soc.  of 
America.) — An  investigation  involving  the  comparison  of  arc  and  solar  spectra 
of  iron  is  being  carried  out  at  the  Mount  Wilson  Solar  Observatory  with  the 
150  ft.  Tower  telescope.  The  preliminary  results  show  that  the  solar  lines  of 
iron  classified  in  accordance  with  their  displacement  in  the  solar  spectrum 
fall  into  the  classes  suggested  by  Gale  and  Adams  in  their  study  of  pressure- 
shift  under  laboratory  conditions,  and  indicate  pressures  in  the  solar  atmo- 
sphere varying  from  0*7  to  6'6  terrestrial  atmospheres  for  the  diflFerent 
groups.  C.  P.  B. 

9QS,  Atmospheric  Transmission  of  Solar  Radiation.  F.  W.Very.  (Science, 
87.  pp.  86-87,  Jan.  8, 1918.  Paper  read  before  the  Astronom.  and  Astrophys. 
Soc.  of  America.  Astrophys.  Journ.  87.  pp.  81-47,  Jan.,  1918.)— The  co- 
cfiicient  of  atmospheric  transmission  of  solar  radiations  on  a  given  day  is 
variable  because  of  the  variation  of  atmospheric  extinction  with  zenith  dis- 
tance, and  because  their  absorbent  quality  changes  in  the  middle  of  the  day, 
especially  if  much  moisture  is  present.  A  criterion  of  the  accuracy  attainable 
in  different  observations  is  illustrated  in  the  discussion  of  results  by  Savelief 
and  Kimball.  C.  P.  B. 

939.  Irregularities  in  Atmospheric  Reaction.  F.  Schlesinger.  (Science, 
87.  pp.  26-26,  Jan.  8, 1918.  Paper  read  before  the  Astronom.  and  Astrophys. 
Soc.  of  America.) — ^The  investigation  was  suggested  by  the  recent  work  of 
Nusl  and  Fric  at  P^gue,  who  found  irregularities  in  refraction  having  a  period 
of  about  one  minute,  with  considerable  amplitude.  A  number  of  photographs 
were  taken  by  Slocum  at  the  Yerkes  Observatory  with  the  iO-in.  refractor, 
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showing  the  trails  of  the  Pleiades  stars.  These  trails  were  measured  at  Alle- 
gheny, and  it  was  found  that  the  irregular  refraction  was  undoubtedly 
indicated,  the  results  tending  strongly  to  confirm  the  deductions  of  Nusl 
and  Fric.  C.  P.  B. 

940.  Absorbing  Medium  in  Space,  £.  S.  King.  (Science,  87.  p.  82,  Jan.  8, 
1918.  Paper  read  before  the  Astronom.  and  Astrophys.  Soc.  of  America.) — 
Evidence  of  the  absorption  of  light  in  space  is  instanced,  extending  to 
0*0877  mag.  for  the  photographic  rays,  and  0*0184  mag.  for  the  visual  rays, 
while  traversing  the  unit  of  distance,  82'6  light  years.  Other  work  extended 
the  inquiry  to  a  greater  number  of  stars,  and  the  former  results  were  con- 
firmed, suggesting  the  presence  of  some  factor  making  the  more  distant  stars 
appear  redder.  C.  P.  B. 

941.  Possible  Lunar  Changes,  P.  Stoian.  (L'Astronomie,  Jan.,  1918. 
Nature,  90.  p.  629,  Feb.  6, 1918.  Abstract.)— A  small  hill  to  the  north  of  the 
line  joining  the  lunar  features  Thebit  and  Birt  has  been  suspected  of  under- 
going changes  of  size  and  shape.  C.  P.  B. 

942.  Scale  of  the  Durchmusterung,  E.  C.  Pickering.  (Science,  87.  p.  26, 
Jan.  8,  1918.  Paper  read  before  the  Astronom.  and  Astrophys.  Soc.  of 
America.) — In  Harvard  Annals,  28.  the  deviations,  from  the  photometric 
scales,  of  the  magnitudes  90  and  brighter  are  discussed.  Volumes  70  and  74 
include  a  similar  study  of  the  fainter  stars,  and  of  those  in  the  Cordoba  Durch- 
musterung, The  deviations  of  the  Cape  Durchmusterung  magnitudes  from 
the  photometric  magnitudes  are  reduced  one-half  by  grouping  stars  on  the 
same  plate  and  applying  a  correction  for  the  class  of  spectrum.      C.  P.  B. 

943.  Stellar  Spectra  with  Objective  Prism.  E.  C.  Pickering.  (Amer. 
Philosoph.  Soc.,  Proc.  61.  pp.  664-667,  Oct-Nov.,  1912.)— The  principal 
advantages  of  the  objective-prism  method  for  stellar  spectrum  photography 
are  (1)  the  small  loss  of  light ;  (2)  the  large  number  of  stars  which  may  be 
photographed  simultaneously  ;  (8)  that  it  is  not  necessary  to  follow,  as  when 
photographing  star  charts.  With  the  Harvard  8-in.  doublet  as  many  as  three 
or  four  hundred  spectra  are  often  obtained  on  a  single  plate,  including  all 
stars  of  the  ninth  magnitude  and  brighter,  in  a  region  ten  degrees  square.  A 
comparison  spectrum  cannot  be  used  with  an  objective  prism,  and  it  is  there- 
fore difficult  to  obtain  absolute  wave-lengths,  which  are  needed  to  determine 
the  motion  of  stars  in  the  line  of  sight.  Various  plans  have  been  devised  to 
overcome  these  drawbacks.  The  latest  investigation  undertaken  at  the 
Harvard  College  Observatory  is  the  classification  of  100,000  stellar  spectra 
taken  with  the  8-in.  doublets.  C.  P.  B. 

944.  Systematic  Motions  of  the  Stars,  B.  Boss.  (Science,  87.  p.  27,  Jan.  8, 
1918.  Paper  read  before  the  Astronom.  and  Astrophys.  Soc.  of  America.)— 
Analysis  of  the  distribution  of  stars  shows  the  prevalence  of  B-type  stars  in 
the  galactic  plane,  a  similar  grouping  for  the  A-type  stars,  while  the  stars  with 
more  advanced  spectra  appear  to  be  distributed  more  at  random.  Considered 
in  relation  with  the  star  motions  this  suggests  that  a  state  of  approximately 
random  motions  must  eventually  prevail  throughout  the  universe.    C.  P.  B. 

946.  Magnitude  Scale  of  Polar  Sequence,  F.  H.  Seares.  (Science,  87. 
pp.  84-86,  Jan.  8, 1918.    Paper  read  before  the  Astronom.  and  Astrophys.  Soc. 
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of  America.) — With  the  object  of  determining  absolute  star  magnitudes  a 
series  of  magnitude  determinations  have  been  made  of  the  stars  in  the  polar 
sequence.  The  mean  deviations  of  groups  of  stars  from  results  obtained  at 
Mount  Wilson  and  Harvard  are  tabulated,  showing  satisfactory  agreement 
down  to  magnitude  15'5  ;  beyond  this  limit  there  is  a  divergence  as  yet 
unexplained.  C.  P.  B^ 

946.  Relation  between  Spectrum  and  Colour  Index  of  Stars,  J.  A.  Park- 
hurst.  (Science,  87.  pp.  80-81,  Jan.  8,  1918.  Paper  read  before  the 
Astronom.  and  Astrophys.  Soc.  of  America.) — Revised  data  from  a  catalogue 
of  magnitudes  and  spectra  of  northern  stars  furnishes  material  for  a  curve- 
showing  the  relation  between  spectrum  and  colour  index.  The  range  in 
magnitudes  of  the  stars  used  is  between  4  and  9.  Plotting  the  colour  index  as 
abscissae  and  the  spectral  class  as  ordinates,  a  straight  line  is  found  to  fit  the 
points  better  than  any  simple  curve*  C.  P.  B. 

947.  Orbits  of4A  Eclipsing  Binaries.  H.  Shapley.  (Science,  87.  pp.  29- 
80,  Jan.  8, 1918.  Paper  read  before  the  Astronom.  and  Astrophys.  Soc.  of 
America.) — Using  the  methods  developed  by  Russell,  orbits  have  been  com- 
puted for  all  eclipsing  variable  stars  for  which  there  exists  reliable  photometric 
data.  In  the  majority  of  cases  circular  elements  satisfactorily  represent  the 
observations.  C.  P.  B. 

948.  New  Eclipsing  Variable  Stars,  J.  Stebbins.  (Science,  87.  p.  26, 
Jan.  8,  1918.  Paper  read  before  the  Astronom.  and  Astrophys.  Soc  of 
America.) — It  seems  probable  that  a  considerable  number  of  the  short-period 
spectroscopic  binaries  are  eclipsing  variable  stars,  and  several  of  these  have 
been  investigated  with  the  selenium  photometer,  a  Virginis  and  a  Coronae^ 
Borealis  are  such  variables,  and  /3  Scorpii  is  suspected.  C.  P.  B. 

949.  Spectroscopic  Binary  9  Camelopardalis,  O.  J.  Lee.  (Science,  87^ 
p.  88,  Jan.  8,  1918.  Paper  read  before  the  Astronom.  and  Astrophys.  Soc.  of 
America.  Astrophys.  Journ.  87.  pp.  1-24,  Jan.,  1918.) — Frost  and  Adams- 
announced  the  dual  nature  of  this  system  in  1904,  basing  the  result  on 
measures  of  broad  lines.  From  observations  covering  8000  days,  the  form  of 
the  velocity  curve  is  incompatible  with  a  simple  two-body  system,  and  a 
certain  forqi  of  calcium  envelope  has*  been  assumed.  The  period  is- 
7*9967  days.  C.  P.  B. 

960.  Orbit  of  Binary  System  t  Hydrct  A.B.  R.  G.  Aitken.  (Science,  87. 
pp.  87-88,  Jan.  8, 1918.  Paper  read  before  the  Astronom.  and  Astrophys. 
Soc.  of  America.)— This  close  double  star,  discovered  by  Schiaparelli  in  1888,. 
may  be  analysed  for  orbital  elements  both  visually  and  spectroscopically. 
The  micrometer  measures,  give  a  period  of  15*8  years.  Other  elements  are 
given.  C,  P.  B* 

961.  Orbit  of\  Tauri,  F.  Schlesjnger.  (Science,  87.  p.  84,  Jan.  8,  1918. 
Paper  read  before  the  Astronom.  and  Astrophys.  Soc.  of  America.)— 
Eighty-nine  spectrograms  of  this  bright  Algol-variable  have  been  secured 
with  the  Mellon  spectrograph  of  the  Allegheny  Observatory.  Elements  of 
the  orbit  calculated  from  the  photographic  reductions  are  appended.  The 
period  is  8'9529  days.  C.  P.  B^ 
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952.  Spectrographic  Observations  of  Algol.  F.  Schlesinger.  (Science,  87. 
p.  84,  Jan.  8, 1918.  Paper  read  before  the  Astronom.  and  Astrophys.  Soc.  of 
America.) — A  series  of  spectrograms  have  been  made  with  the  Mellon 
spectrograph  during  the  last  six  years,  886  plates  being  secured.  The  long- 
period  oscillation  in  the  radial  velocities,  first  announced  by  Belopolsky  in 
1906,  has  been  confirmed,  and  this  is  accompanied  by  a  similar  oscillation  in 
the  times  of  light  minimum.  C.  P.  B. 

953.  Chromospheric  Lines  in  Spectrum  of  0  Persei.  P.  W.  Merril.  (Lick 
Observatory  Bull.  No.  224.  Nature,  91.  pp.  94-95,  March  27,  1918. 
Abstract,) — From  a  survey  of  B-stars  having  bright  hydrogen  lines  the 
author  concludes  that  the  spectrum  of  ^  Persei  shows  evidence  of  the 
presence  of  chromospheric  radiations.  The  lines  of  helium,  magnesium,  and 
sodium  show  anomalies  compared  with  the  spectrum  of  the  solar  chromo- 
sphere. C.  P.  B. 

954.  Spectrographic  Observations  of  ^  Persei.  F.  C.  Jordan.  (Science, 
87.  p.  84,  Jan.  8, 1918.  Paper  read  before  the  Astronom.  and  Astrophys.  Soc. 
of  America.) — This  has  been  known  to  be  a  bright-line  star  since  1889,  and  a 
period  of  variability  given  as  126*6  days.  Preliminary  measurements  give  a 
velocity  curve  different  for  the  bright  hydrogen  lines  and  for  the  absorption 
lines,  but  not  such  a  curve  as  would  be  due  to  a  secondary  body.        C.  P.  B. 

955.  Spectrum  of  Pleiades  Nebula.  Slipher.  (Lowell  Observatory,  Bull. 
No.  55.  Nature,  91.  p.  94,  March  27,  1918.  Abstract.) — From  an  exposure  of 
21  hours  on  the  sp)ectrum  of  the  Pleiades  nebula  the  author  obtained  a  record 
showing  continuous  spectrum  crossed  by  strong  hydrogen  lines  and  faint 
helium  lines.  No  traces  of  the  gaseous  nebula  lines  could  be  detected.  It  is 
suggested  that  the  nebula  shines  by  reflected  light  from  Merope.        C.  P.  B. 

96Q.  Magnitudes  of  Stars  in  Coma  Berenices.  Hnatek.  (AstronOm.  Nachr. 
No.  4629.  Nature,  90.  p.  710,  Feb.  27,  1918.  Abstract.)— From  five  plates 
taken  with  a  4-in.  Anastigmat  portrait  lens,  a  series  of  photographic  magnitudes 
of  104  stars  in  the  cluster  Coma  Berenices  have  been  determined.  The 
comparisons  with  results  of  other  observers  show  evidence  that  the  differences 
vary  with  magnitude  and  spectral  class.  C.  P.  B. 

967.  Spectra  of  Nova  Geminorum  (1912).  S.B.Barrett.  (Amer.  Philosoph. 
Soc,  Proc.  61.  p.  668,  Oct.-Nov.,  1912.)— Various  notes  are  given  showing  the 
changes  in  the  spectrum  of  Nova  Geminorum  (1912)  as  photographed  at  the 
Yerkes  Observatory,  including  details  of  radial  velocity,  breadth  of  bands,  etc. 

C.  P.  B. 

958.  Proper  Motions  of  Faint  Stars.  G.  C.  Comstock.  (Science,  87. 
pp.  82-88,  Jan.  8,  1918.  Paper  read  before  the  Astronom.  and  Astrophys. 
Soc.  of  America.) — Results  are  presented  applying  to  260  stars  fainter  than 
the  tenth  magnitude  on  the  Harvard  scale.  C.  P.  B. 

959.  Stellar  Magnitudes,  Parallaxes  and  Radial  Velocities,  G.  jager. 
<Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  1629-1668,  Oct.,  1912.)— A  discussion  is 
given  of  the  observations  used  in  formulating  the  relations  between  the 
stellar  groups  of  varying  magnitude,  parallax,  and  radial  velocity,  a  series  of 
tables  showing  the  results  for  about  180  stars.  C.  P.  B. 
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060.  Autocollimating  Mounting  for  Concave  Grating,  H.  C.  Richards. 
(Amer.  Philosoph.  Soc.,  Proc.  61.  pp.  664-668,  Oct.-Nov.,  1912.)— An  auto- 
collimating mounting  is  described  whereby  several  of  the  disadvantages  intro- 
duced in  previous  methods  are  more  or  less  successfully  eliminated.  The  chief 
of  these  consists  in  the  provision  of  means  whereby  the  necessity  of  sepa- 
rately adjusting  the  distance  of  the  grating  and  inclination  of  the  camera  for 
each  new  angle  of  incidence  is  done  away  with.  This  is  most  ingeniously 
managed  by  the  adoption  of  a  "lazy  tongs'*  connection  between  the  grating 
and  camera-slit,  the  total  length  when  open  being  equal  to  the  radius  of 
curvature  of  the  grating.  The  first  and  last  link  on  one  side  are  fixed  normal 
to  the  grating  and  plate  respectively.  The  camera  is  mounted  on  its  plat- 
form on  either  side  of  the  slit  or  preferably  just  above  it,  and  may  be  adjusted 
so  as  to  bring  the  plate  into  coincidence  with  the  focal  circle.  If  the  slit  be 
made  double  the  apparatus  may  be  used  as  a  monochromatic  illuminator  of 
high  purity.  As  ever3rthing  is  supported  on  one  track  the  apparatus  may  be 
made  quite  rigid,  and  takes  up  much  less  space  than  the  other  forms  of 
mounting  for  the  concave  grating.  It  is  also  very  simple  to  fit  the  instrument 
with  alight-proof  cover,  so  that  it  may  be  used  in  an  undarkened  room.  The 
most  important  disadvantage  of  the  autocollimating  method  is  that  the 
spectra  are  not  normal ;  the  deviation,  however,  is  small,  and  may  readily 
be  compensated.  C.  P.  B. 

961.  Plane  Grating  Spectrograph  for  Stellar  Work.  J.  S.  Plaskett. 
(Science,  87.  pp.  81-82,  Jan.  8, 1918.  Paper  read  before  the  Astronom.  and 
Astrophys.  Soc.  of  America.) — Preliminary  tests  have  been  made  with  a 
Littrow  grating  spectrograph  of  87^^  in.  focal  length,  giving  a  dispersion  of 
17*6  A.  per  mm.  at  H^.  Comparisons  are  made  of  the  efficiency  of  the  instru- 
ment compared  with  that  of  a  prismatic  spectrograph  of  similar  power,  the 
grating  instrument  being  distinctly  superior  towards  the  violet  and  ultra- 
violet. C.  P.  B. 

962.  New  Form  of  Spectrograph  Collimator,  P.  Fox.  (Science,  87. 
pp.  26-27,  Jan.  8,  1918.  Paper  read  before  the  Astronom.  and  Astrophys. 
Soc.  of  America.)— In  using  a  spectrograph  in  conjunction  with  large  relative 
apertures  such  as  those  of  large  reflectors,  a  form  of  collimator  is  proposed 
consisting  essentially  of  a  small  Cassegrain  reflector.  The  light  coming 
through  the  slit  falls  on  the  perforated  concave  mirror,  which  then  throws 
the  light  upon  a  small  perforated  convex  mirror,  mounted  immediately 
behind  the  slit.  This  second  mirror  is  of  such  curvature  that  it  throws 
a  parallel  beam  through  the  perforation  of  the  first  mirror,  on  the  prisms. 
The  ratio  of  perforation  to  aperture  in  both  cases  is  equal  to  the  ratio  of 
aperture  of  the  telescope  objective  to  the  diagonal  mirror,  and  the  aperture 
of  the  convex  mirror  is  equal  to  the  perforation  of  the  concave,  so  that  there 
is  no  loss  of  light.  C.  P.  B. 

983.  24-incA  Objective  of  the  Sprout  Telescope,    J.  A.  Miller  and  R.  W. 
Mariott.    (Science,  87.  p.  29,  Jan.  8, 1918.    Paper  read  before  the  Astronom. 
and  Astrophys.  Soc.  of  America.) — ^This  large  objective  was  completed  by 
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J.  A.  Brashear  and  Co.  in  Dec,  1911.  for  the  Sproul  Observatory  of  Swarthmore 
College.  Extra-focal  exposures  on  Capella  were  made  through  a  screen 
containing  44  circular  holes  83  mm.  diam.  and  the  results  investigated 
according  to  Hartmann's  method.  Other  tests  were  made  on  Arcturus  with 
a  different  screen.  The  measures  showed  the  presence  of  slight  astigmatism, 
but  the  characteristic  0*274  shows  the  objective  to  be  an  excellent  one. 

C.  P.  B. 

964.  The  Optophone.  E.  E.  Fournier  d'Albe.  (Phys.  Zeitschr.  18. 
pp.  942-948,  Oct.  1,  1912.) — ^Two  selenium  bridges  are  balanced  against  two 
adjustable  carbon  resistances  in  a  Wheatstone-bridge  arrangement.  A  fine 
adjustment  of  manganin  wire  serves  to  make  the  balance  so  accurate  that  a 
high-resistance  telephone  makes  no  sound  when  the  "galvanometer  current" 
is  sent  through  it  and  interrupted  by  a  clockwork  arrangement  giving  about 
10  breaks  per  sec.  Then,  when  one  of  the  bridges  is  exposed  to  light,  while 
the  other  is  dark,  a  sound  is  heard  in  the  telephone.  The  two  Se  bridges  are 
mounted  side  by  side  in  a  camera-like  box  containing  the  clockwork  and  a 
4-volt  battery,  and  lights  and  luminous  objects  are  perceived  by  means  of  the 
ear,  the  max.  effect  being  produced  by  the  strongest  contrasts.  E.  E.  F. 

965.  Refractive  Index  of  Selenium.  W.  S.  Gripenberg.  (Phys.  Zeitschr. 
14.  pp.  128-124,  Feb.  1,  1918.)— When  melted  Se  is  pressed  between  plate 
glass,  sheets  from  20  to  250  fifi  in  thickness  may  be  obtained  [Abstract 
No.  920  (1912)].  In  spite  of  rapid  cooling,  small  circular  portions,  less  than 
0*2  mm.  in  diam.  become  crystalline.  They  show  much  greater  absorption 
of  light  than  the  amorphous  Se,  and  have  a  higher  refractive  index.  The 
interference  colours  are  of  a  higher  order  in  the  crystalline  Se  than  in  the 
amorphous  Se.  They  show  that  the  refractive  index  is  from  1*16  to  1*27 
times  greater.  This  gives  a  refractive  index  8*5  for  sodium  light,  or  the 
highest  refractive  index  known  among  elementary  substances.  This  result 
was  confirmed  by  making  a  film  of  Se  on  glass  by  kathode  disintegration  and 
crystallising  one-half  of  it.  The  crystallised  half  showed  narrower  inter- 
ference rings  than  the  amorphous  half,  the  diameters  being  as  4  to  5. 

E.  E.  F. 

966.  Temperature  Change  of  Refractive  Index  for  Water.  F.  A.  Osborn. 
(Phys.  Rev.  1.  Ser.  2.  pp.  198-210,  March,  1918.)— The  method  here  adopted 
is  that  first  used  by  Reimerdes  (Inaug.  Dissertation,  Jena,  1896).  The  change 
of  refractive  index  is  determined  by  the  shift  of  interference  fringes  in  a 
fused  quartz  system  (which  is  represented  in  a  figure),  an  Abbe- Pulf rich 
interferometer  being  employed  (Zeitschr.  fur  Instrumentenkunde,  p.  261, 
1898).  The  final  results  are  shown  in  a  graph  and  expressed  by  the  equation 
tf/i/tf/ =  — 10-' X  (118*78 -h  41 -4184/  — 0*02876/»  —  0*0048757/»),  which  repre- 
sents  the  experimental  determination  to  about  one  unit  in  the  seventh 
decimal  place.    [See  Abstract  No.  62  (1918).]  E.  H.  B. 

967.  Torque  by  Beam  of  Light  in  Oblique  Refraction  through  Glass  measured 
Dynamically.  G.  Barlow.  (Roy.  Soc.,  Proc.  Ser.  A.  88.  pp.  100-102,  Feb.  24, 
1918.) — In  a  previous  research  the  torque  was  measured  statically  [see 
Abstract  No.  1677  (1912)] .  It  is  here  measured  dynamically  by  its  effect 
in  changing  the  period  of  oscillation  of  the  suspended  glass  cube.  The 
mean  value  of  the  change  in  period  derived  from  eight  experiments  is  0*162 
sec.  The  theoretical  value  for  the  same  case  is  calculated  to  be  0168  sec, 
thus  showing  a  satisfactory  agreement.  E.  H.  B* 
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968.  Selective  Dispersion  of  Mercury  Vapour.  R.  W.  Wood.  (Phys. 
Zeitschr.  14.  pp.  191-196,  March  1,  1918.  Phil.  Mag.  26.  pp.  488-489,  April, 
1918.) — Since  mercury  vapour  can  be  kept  in  transparent  vessels,  and  its 
density  is  accurately  known,  it  is  suitable  for  the  study  of  selective  dispersion 
in  non-luminous  absorbing  gases.  The  end-plates  of  the  vessel  used  by  the 
author  were  of  white  fluorspar,  since  the  double  refraction  of  quartz  would 
have  introduced  disturbances.  The  metallic  deposit  used  was  a  kathode 
deposit  of  gold,  as  silver  does  not  deposit  well  on  fluorspar.  The  temperature 
was  maintained  constant  by  means  of  a  hot-air  bath  worked  by  an  aspirator. 
A  low  density  of  vapour  was  used,  and  an  interferometer  method  of  observing 
the  dispersion.  Only  one  absorption  band  was  studied,  that  of  wave-length 
'2686,  which  has  the  advantage  of  falling  in  the  midst  of  a  group  of  strong 
iron  lines.  On  forming  the  vapour,  the  system  of  fringes  passing  along  the 
length  of  the  spectrum  is  displaced  in  the  iron  lines  in  different  directions  and 
by  various  amounts.  The  temperature  ranged  from  84°  to  68°  C,  and  the 
displacements  did  not  exceed  the  width  of  one  fringe.  It  is  clear,  however, 
that  the  refractive  index  of  the  vapour  near  the  absorption  band  does  not 
increase  to  an  extent  proportional  to  the  density  of  the  vapour.  It  is  there- 
fore very  doubtful  whether  this  absorption  line  is  due  to  the  normal  mercury 
molecule.  The  dispersing  molecule  may  either  be  an  atomic  complex  or  an 
ionised  molecule,  and  probably  such  molecules  are  rare  in  comparison  with 
normal  molecules.  In  any  case,  the  percentage  of  molecules  in  this  condition 
decreases  as  the  vapour  density  increases.  Not  ail  the  molecules  present  take 
part  either  in  absorption  or  dispersion,  E,  E.  F. 

969.  Liquid  Mixtures  especially  suitable  for  observing  Christiansen's  Pheno- 
menon, F.  Bodroux.  (Comptes  Rendus,  166.  pp.  772-774,  March  10, 
1918.) — Under  suitable  experimental  conditions,  when  two  liquids  with 
slight  mutual  solubility  and  with  nearly  equal  refractive  indices  are  shaken 
together  vigorously  so  that  an  emulsion  is  formed,  the  mixture  becomes  clear 
at  a  certain  temperature  and  brightly  illuminated  objects  appear  vividly 
coloured  when  viewed  through  it.  This  phenomenon  was  observed  by 
Christiansen  with  suspensions  of  finely-divided  solids  in  liquids  of  nearly  the 
same  refractivities.  The  use  of  white  light  generally  gives  a  white  colouration 
which,  when  the  temperature  is  slightly  raised,  passes  successively  through 
orange,  red,  violet,  and  blue,  the  liquid  ultimately  becoming  turbid.  On 
cooling  the  liquid  again,  these  colours  reappear  in  the  inverse  order.  Two 
solutions  which  show  this  phenomenon  well  are  :  (1)  16  ccm.  of  ethyl  acetate 
and  10  gm.  of  water  poured  into  60  gm.  of  saturated  aqueous  sodium  chloride 
solution ;  this  mixture  is  extremely  sensitive  to  heat,  the  warmth  of  the  hand 
suflicing  to  change  the  colour  shown.  (2)  To  a  solution  of  26  gm.  of  sodium 
bromide  in  86  gm.  of  water  propyl  alcohol  is  added  drop  by  drop  until  the 
shaken  mixture  shows  the  desired  colouration. 

With  certain  mixtures,  rise  of  temperature  causes  the  appearance  of  the 
different  colourations  in  the  opposite  order  to  that  given  above;  such  are 
formed  when  ether  and  amyl  alcohol  are  added  to  aqueous  saccharose  or 
glycerol  solutions  of  suitable  refractivity.  T.  H.  P. 

970.  The  Photographic  Plate.  IX.  The  Latent  Image,  V.  W.D.Bancroft. 
(Journ.  Phys.  Chem.  17.  pp.  98-168,  Feb.,  I918.)--The  general  conclusions 
drawn  from  a  detailed  consideration  of  the  literature  concerning  the  latent 
image  are  as  follows  : — The  latent  image  must  be  a  reduction  product,  since 
the  action  of  light  can  be  duplicated  by  that  of  a  suitable  reducing  agent.    It 

VOL.  XVI.— A. — 1918. 


Digitized  by 


Google 


LIGHT.  813 

cannot  be  free  metallic  silver  or  a  single  definite  subhalide  or  a  mixture  of 
several  such  compounds,  but  must  be  regarded  as  a  phase  of  continuously 
varying  composition,  probably  of  silver  bromide  with  adsorbed  metallic 
silver.  The  latent  image  is  identical  with  the  photohalides  except  as  regards 
colour,  and  photoretrogression  is  due  chiefly  to  the  recombination  of  halogen 
with  the  latent  image,  apparently  by  adsorption.  This  adsorption  theory 
furnishes  an  explanation  of  all  the  phenomena  of  solarisation.  The  latent 
image  which  yields  a  negative  under  normal  development  consists  of  silver 
bromide  with  an  excess  of  about  0*002-0*1  per  cent,  of  silver  ,*  with  higher 
excesses  of  silver,  positives  are  obtained  on  development.  The»  second 
negative  is  not  due  to  metallic  silver.  The  latent  images  produced  by  heat, 
acids,  pressure,  etc.,  are  unlike  that  produced  by  light,  and  do  not  necessarily 
involve  a  change  in  the  ratio  of  silver  to  bromine,  but  are  due  to  removal  of 
gelatine,  etc.    [See  Abstract  No.  484  (1912).]  T.  H.  P. 

971.  Direct  Photographic  Positives.  G.  A.  Parley  and  A.  Leigh  ton. 
Qourn.  Phys.  Chem.  17.  pp.  286-248,  March,  I918.)--The  production  of  a 
positive  by  the  Waterhouse  process  is  most  easily  influenced  by  alterations  of 
the  conditions  governing  the  reaction.  The  variables  considered  in  this 
preUminary  paper  are :  time  of  exposure,  temperature  of  development,  time 
of  development,  size  of  plate,  amounts  of  sodium  carbonate,  hydroquinone, 
thiocarbamide,  sodium  sulphite  and  water.  The  emulsion  and  actinic  value 
of  the  light  are  kept  constant.  It  is  found  that  with  a  given  concentration 
the  temperature  cannot  be  varied  more  than  1  deg.  C.  The  quantity  of 
developer,  best  expressed  in  plate  surface  units,  governs  the  resultant 
positive.  An  excess  of  any  constituent  which  favours  an  increase  in  the 
development  of  the  latent  image  yields  a  partial  negative  (or  a  masked 
positive) ;  an  insufficient  amount  produces  uniform  development  and  a 
resultant  fog.  An  excess  of  thiocarbamide  acts  as  a  solvent  for  the  emulsion  ; 
an  insufficiency  does  not  visibly  a£Fect  the  thin  negative  resulting  from 
normal  development.  A  suitable  restrainer  for  yellow  fog  and  thin  negatives 
would  yield  great  improvements.  The  contrast  and  clearness  of  the  final 
deposit  depend  much  upon  the  emulsion  on  the  plate.  The  sources  of  dis- 
satisfaction with  the  present  positive  are  :  the  bluish  colour  of  the  deposit, 
the  necessity  of  a  preliminary  appearance  of  a  thin  negative,  and  the  appear- 
ance by  reflected  light  of  a  yellowish  fog.   Other  experiments  are  in  progress. 

A.  E.G. 

072.  Remarkable  Case  of  Optical  Resonance.  L.  Dunoyer.  (Comptes 
Rendus,  156.  pp.  1067-1070,  April  7,  1918.)— The  phenomenon  of  diffuse 
surface  resonance,  noticed  by  Wood  in  the  case  of  mercury  vapour  [see 
Abstract  No.  1182  (1912)],  may  be  readily  observed  with  pure  sodium  vapour. 
A  small  flask,  carefully  freed  from  gas  and  containing  a  little  sodium,  is 
arranged  in  the  hot  gases  of  a  chimney  above  a  Bunsen  burner.  In  front  of 
the  flask  is  placed  the  flame  of  a  Meker  burner  fed  with  air  charged  with 
very  dilute  pulverised  sodium  chloride  solution,  the  flame  being  surrounded 
by  a  chimney  with  a  sharp-edged  aperture.  From  any  point  outside  the 
bundle  of  rays  reflected  regularly  by  the  wall  of  the  flask  the  image  of  the 
aperture  is  invisible  so  long  as  the  flask  remains  cold.  When  the  temperature 
of  the  flask  exceeds  100^  the  trace  of  the  exciting  rays  traversing  the  flask 
appears.  The  resonant  luminosity  increases  gradually,  and,  just  below  200^, 
it  is  no  longer  limited  exactly  by  the  path  followed  by  the  exciting  rays,  but 
becomes  highly  diffused  and  seems  to  fill  the  entire  flask.  As  the  tempera- 
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ture  continues  to  rise  this  difiEuse  light  diminishes  more  and  more^  as  also 
does  the  penetration  of  the  exciting  light  into  the  vapour.  At  about  260^ 
the  region  of  resonance  has  a  depth  of  only  5^  mm.,  and  at  800^  its 
thickness  is  no  longer  perceptible,  so  that,  from  whatever  point  the  front 
face  of  the  flask  is  viewed,  so  long  as  the  visual  ray  does  not  traverse 
the  vapour,  the  image  of  the  source  is  seen  as  clearly  as  if  it  were  formed 
on  a  sheet  of  white  paper  adherent  to  the  inner  wall  of  the  flask.  It  is 
highly  probable  that,  if  the  sodium  vapour  were  rendered  sufficiently  dense, 
regular  reflection  would  be  observed,  but  attack  of  the  glass  by  the  vapour 
prevents  this.  In  this  connection  it  would  be  interesting  to  study  the 
law  of  distribution  of  the  light  diffused  in  difiFerent  directions,  to  ascertain 
if  this  law  approaches  that  of  regular  reflection  as  the  temperature  rises. 
Observed  through  the  flask  filled  with  hot  vapour  the  flame  does  not  show 
appreciable  diminution  in  brilliancy,  and  it  would  therefore  seem  probable 
that  the  useful  exciting  light  is  limited  to  a  very  narrow  region  in  the  centre 
of  the  D-rays.  This  is  in  apparent  connection  with  the  observaticm  that  the 
diffuse  surface  resonance  image  increases  but  slightly  in  brilliancy  when  the 
luminous  source  is  augmented  considerably  in  sodium  and  therefore  in 
brilliancy.  T.  H.  P. 

973.  Absorpium  Coefficient  in  Electric  Field.  H.  J.  van  der  B^l  and  G. 
82ivessy.  (Deutsch.  Phys.  GeselL,  Verb.  16.  6.  pp.  151-156,  March  15, 
1918w) — To  explain  the  double  refraction  of  an  isotropic  substance  in  an 
electric  field  theories  have  been  put  forward  by  Langevin,  by  Larmor,  and  by 
W.  Voigt,  that  by  the  latter  requiring  a  change  in  the  absorption  coefficient 
of  the  substance  for  light  by  the  electric  field.  This  point  has  been  experi- 
mentally tested  with  the  result  that  the  change  in  absorption,  if  present,  must 
be  less  than  \  per  cent  in  CSt  for  an  electric  field  of  the  order  of  20,000  volts 
per  cm.  £•  H.  B. 

074.  Emission  and  Absorption  by  Luminous  Flames,  R.  LAdenhurg. 
(Phys.  Zeitschr.  14.  pp.  195-198,  March  1, 1918.)— From  investigations  of  the 
optical  properties  <k  stron^y  luminous  hydrogen,  the  author  concluded  that 
the  ratio  of  emission  to  absorption  is  different  at  different  wave*lei^hs  of 
the  widened  red  hydrogen  line  H.  [Abstract  No.  487  (1911)].  This  apparent 
contradiction  of  Kirchhoff's  law  is  attributed  by  Brotherus  [Abstract  Na  1860 
(1912)1  to  a  lack  of  homogeneity  in  the  luminous  gas.  This  explanation 
is  refuted  by  some  further  experiments  described  by  the  author,  in  which  the 
light  from  a  hydrogen  discharge  is  sent  through  a  Wratten  colour  filter 
transmitting  only  the  line  Ha,  and  is  then  photographed  and  studied  photo- 
metrically. Besides,  layers  of  hydrogen  a  few  mm.  thick  have  not  sufficient 
absorption  to  allow  them  to  produce  reversal  phenomena,  A  possil>le 
explanation  is  that  several  types  of  emission-centres  go  to  make  up  the  line, 
and  that  the  latter  really  consists  of  a  line  proper  and  a  continuous  luminous 
background.  £.  £.  F. 

976.  Interference  with  Wedge-shaped  Plates.  L.  JanickL  (Ann.  d. 
Physik,  40.  8.  pp.  498-498,  March  20,  1918.  Communication  from  the 
Physikal-'Techn.  Rcichsanstalt)— A  continuation  of  previous  work  [see 
Abstracts  Nos.  55  and  65  (1918)].  Good  agreement  is  found  between 
measurements  of  the  sharp  interference  bands  obtained  with  two  semi- 
silvered  wedge-shaped  plates  of  small  angle,  and  the  theory  of  von  der  Pahlen 
[Abstract  No.  889  (1918)].  A.  W. 
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076«  Analysis  of  Slightly  Elliptical  Light  Vibrations.  E.  Perucca.  (Accad. 
Sd.  Torino,  Atti,  4a  No.  &  pp*  161-181, 1912-1918.)— A  full  account  of  an 
experimental  study  of  the  half-shade  polariser  and  compensator  of  Brace 
[Abstract  No.  1018  (1904)] ,  from  which  it  is  concluded  that  this  is  much 
snore  sensitive  than  any  other  method,  having  a  probable  error  of  less 
than  1'.  W.  H.  Si. 

977.  Relation  between  Temperature  and  Rotation  of  Active  Substances,  for 
Light  of  all  RefmngibiliHes.  T.  S.  Patterson.  (Chem.  Soc,  Journ.  108. 
pp.  146-177,  Feb;,  1918.)— Evidence  is  given  that  the  rotatory  power  of  a 
very  large  number  of  substances  after  increasing  with  rise  of  temperature 
passes  through  a  maximum  value  and  then  diminishes  again.  Maxima  are  also 
observed  when  rotatory  power  is  plotted  against  wave-length  in  cases  of 
'"anomalous"  rotatory  dispersion.  It  is  su^ested  that  both  results  may  be 
interpreted  by  supposing  that  rotatory  power  is  a  periodic  function  of  tem- 
perature, wave4engthy  etc.  A  modified  sine-formula  is  suggested  as  indi- 
cating the  general  nature  of  the  function.  T.  M.  L. 

97a  Magnesium  Spectrum,  Ai  Nacken.  (Zeitschr.  wiss.  Phot.  12. 
pp.  54-64,  March,  19180-^Mea6urements  of  the  arc  and  spark  lines  of  Mg 
were  made  with  a  Rowland  concave  grating,  6*84  m.  radius  and  20,000  lines  to 
the  inch.  The^  results,  irom  X6494  to  X4282  in  terms  of  the  international  normal 
and  from  X4282  onwards  in  terms  of  the  -normal  of  Buisson  and  Fabry,  are 
tabulated  and  compared  with  the  wave-length  measurements  of  other  experi- 
menters.   [See  also  Abstracts  Nos.  246  and  1282  (1910).]  A.  W. 

979.  Magnetic  Rotation  of  Polarised  Light  by  Liquid  Nitrogen  and  Oxygen, 
J.  Chaudier.  (Comptes  Rendus,  166.  pp.  1008-1010,  March  81,  1918.)— 
Previous  experiments  on  the  magnetic  rotation  of  polarised  light  by  liquefied 
gases  have  only  been  undertaken  in  the  case  of  readily  liquefiable  ones,  e.g» 
sulphuretted  hydrogen,  nitrous  oxide,  methyl  chloride.  The  author  extends 
the  study  to  gases  difficultly  liquefiable,  such  as  nitrogen  and  oxygen  which 
can  now  be  obtained  pure  commercially.  The  classical  apparatuis  of  Verdet 
and  Becquerel  was  employed,  slightly  modified  in  certain  details  to  admit  of 
the  use  c^  Dewar  vacuum  vessels  and  also  to  inwove  the  mode  of  reading. 
After  each  determination  corrections  were  necessary  on  account  of  the 
influence  of  the  cylindrical  glass  vessel.  When  employing  yellow  sodium 
light  the  author  finds  that  the  magnetic  rotation  of  the  plane  of  polarisation 
is  proportional  to  the  intensity  of  the  field  and  the  thickness  traversed  when 
the  active  liquids  are  oi^gen  and  nitrogen  ;  also,  the  sense  of  the  rotation  is 
positive,  similar  to  water;  The  rotatory  powers  p^  for  nitrogen  and  pg  for 
oxygen  at  18^  C.  are  :-^ 

f)S  =a  0-00416  =a  0-416  X  10*». 
/i>^= 0-00782  =  0-782  x  10-». 

The  magnetic  rotatory  power  of  oxygen  is  therefore  ap|pt*oximately  dbuble 
that  of  nitrogen.    For  carbon  disulphide  at  the  same  temperature, 

p^ig^s*  0^042  «r  4-2  X  10^. 

The  author  gives  a  table  of  tbe  rotatory  magnetic  dispersions  o#  liquid  oxygen 
aad  nitrogen  Iof  light  of  difikrent  wave-lengths,  drawing  the  f  oUdWing  con^ 
elusions  :—Nitrdgen  obeys  the  inverse  square  law  of  the  wave-leAgth,  and 
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only  disperses  for  vibrations  of  short  wave>length ;  its  rotatory  magnetic-, 
dispersion  is  near  that  of  methyl  chloride  and  less  than  carbon  disulphide.. 
Oxygen  possesses  a  feeble  rotatory  magnetic  dispersion,  does  not  obey  the- 
inverse  square  law,  and  disperses  in  a  contrary  sense  to  carbon  disulphide^ 
The  results  are  analogous  to  those  obtained  for  gaseous  oxygen  and 
nitrogen.  H.  H.  Ho.. 

980.  Absorption  of  Ul Ira-violet  Light  by  Ozone  and  Limit  of  Solar  Spectrum,. 
C.  Fabry  and  H.  Buisson.  (Comptes  Rendus,  156.  pp.  782-786,  March  10, 
1918.  Journ.  de  Physique,  8.  Ser.  6.  pp.  196-306,  March,  1918.)— The  limita- 
tion of  the  solar  spectrum,  a  little  below  the  wave-length  8000,  has  been 
attributed  to  absorption  by  ozone.  This  hypothesis  is  only  based  on  the 
existence  of  a  strong  ozone  absorption  band  in  the  ultra-violet.  To  confirmt 
it,  numerical  values  are  necessary  relating  to  atmospheric  absorption  and  to 
absorption  by  ozone.  These  determinations  have  been  undertaken  by  the- 
authors.  The  results  for  ozone  show  that  maximum  absorption  is  found  neap 
X2550.  In  this  region  the  absorption  is  exceptionally  great :  a  thickness  of^ 
pure  ozone  of  only  25  fi  will  reduce  the  intensity  of  the  incident  light  by  one> 
half.  Between  the  wave-lengths  2900  and  8800  the  absorption  varies  rapidly. 
Measurements  of  atmospheric  absorption  made  in  1912  showed  that  for  X8000, 
the  proportion  of  transmitted  light  is  of  the  order  of  1/100.  To  produce  this 
absorption  it  would  be  necessary  for  the  atmosphere  to  contain  a  quantity  of 
ozone  equivalent  to  a  layer  of  pure  ozone  5  mm.  thick.  If  this  were  uniformly 
distributed,  the  proportion  would  be  0'6  cm.'  per  m.*  of  air,  a  quantity  much 
greater  than  that  given  by  chemical  analysis.  The  most  probable  hypothesis 
is  that  ozone  exists  almost  entirely  in  the  upper  layers  of  the  atmosphere. 

A.  W. 

981.  Wave-lengths  of  Krypton.  H.  Buisson  and  C.  Fabry.  (Comptes 
Rendus,  156.  pp.  945-947,  March  25,  1918.)— The  authors  have  previously 
shown  [Abstract  No.  1190  (1912)]  that  the  rare  gases  of  the  atmosphere  give 
extremely  fine  lines,  especially  when  the  discharge  tubes  are  cooled  in  liquid 
air.  For  many  purposes  it  seems  to  be  advantageous  to  use  these  lines  in 
preference  to  those  of  cadmium.  A  kr3rpton  tube  requires  no  heating  ;  the 
two  lines  can  be  separated  without  dispersive  apparatus,  using  absorbing 
media :  chloride  of  didymium  for  the  yellow  line,  eosine  for  the  green.  The 
two  lines  are  in  a  region  of  the  spectrum  very  favourable  to  visual  observa- 
tions, and  are  from  this  point  of  view  superior  to  the  Cd  red  line.  A  little 
distance  from  the  green  i  line  is  a  very  faint  line  (X  =  5568),  whicb  can  be 
separated  by  dispersion,  but  which  is  so  faint  it  gives  no  trouble  if  neglected. 
The  authors  have  utilised  their  measurements  of  the  order  of  interference 
obtained  with  the  Cd  and*Kr  lines  to  determine  the  wave-lengths  of  the 
green  and  yellow  Kr  lines  ;  the  values  found  for  the  wave-lengths  of  Kr  in  air 
at  normal  pressure  and  at  15°  C,  using  as  standard  the  wave-length  of  the  red 
Cd  line  given  by  Benoit,  Fabry,  and  Perot,  are  5570'!2908  and  5870-9172,  with 
possible  errors  of  a  f ew^units  in  the  last  place.  A.  W. 

982.  Spectrum  of  Helium \in  Canal  Rays.  J.  Stark,  A.  Fisclier,  and 
H.  Kirschbaum.  (Ann.  d.  Physik,  40.  8.  pp.  499-541,  March  20,  1918.)— A 
lengthy  paper  dealing 'jwith  the  spectrum  of  the  singly  and  doubly  charged 
helium  atomions  in  canal  rays.  It  was  found  that  the  max.  velocity  in  the 
displaced  line  for  He  canal  rays  in  He  mixed  with  an  electronegative  gas  is. 
considerably  greater  thanjifor^He  canal  rays  in  pure  He..    In  pure  He  the^ 
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displaced  line  bears  to  the  stationary  line. a  ratio  very  much  smaller  than  in 
He  mixed  with  an  electronegative  gas  ;  or,  in  other  words,  admixture  of  an 
electronegative  gas  increases,  in  the  spectrum  of  He  canal  rays,  the  ratio  of 
the  displaced  line  to  the  stationary  line.  The  He  line  X4472  is  found  to  have 
for  carriers  the  positive  singly-charged  He  atomions,  while  the  carriers  for  the 
line  X4888  are  doubly-charged  atomions.  More  generally,  the  authors  con- 
clude that  the  principal  series  and  the  two  subordinate  series  of  doublets 
have  for  carriers  the  positive  singly-charged  He  atomion ;  the  principal  series 
and  the  two  subordinate  series  of  simple  lines  of  He  have  for  carriers  the 
positive  doubly-charged  He  atomions.  Runge  and  Paschen  associate  the  first 
set  of  these  series  with  "  helium,"  the  second  set  with  "  parhelium."  [See 
Abstracts  Nos.  1069  (1007),  668  (1911),  601  (1918).]  A.  W. 

988.  Muiuallnfluence  of  Spectrum  Lines  of  Same  System  in  the  Magnetic 
Field.  Q.  Wendt.  (Ann.  d.  Physik,  40.  8.  pp.  607-608,  March  20,  1918.)— 
In  view  of  the  publications  of  F.  Paschen  and  E.  Back,  and  also  of  W.  Voigt, 
the  author  draws  attention  to  his  results  and  remarks  on  the  same  subject 
(see  Abstract  No.  867  (1912)].  Also  he  has  found  that  in  the  case  of  some 
very  bright  lines  the  shading-o£F  is  discontinuous,  i.e.  may  be  resolved  into 
fine  lines.  As  the  separation  of  these  lines  decreases  with  decreasing  wave- 
length he  concludes  that  it  is  a  case  of  interference  fringes.  J.  M. 

984.  Spectrum  of  Carbon  Arc  at  Law  Pressures.  M.  La  Rosa.  (Ann.  d. 
Physik,  40.  8.  pp.  542-550,  March  20, 1918.  >— Describes  the  phenomena  of  the 
<:arbon  arc  spectrum  at  low  pressures  in  greater  detail  than  in  the  author's 
previous  paper  [Abstract  No.  1862  (1912).    See  also  Abstract  No.  2055  (1909).] 

A  W. 

985.  Series  Systems  in  the  Spectra  of  Zinc,  Cadmium,  and  Mercury.  F. 
Paschen.  (Ann.  d.  Physik,  40.  8.  pp.  602-605,  March  20,  1918.)— A  con- 
tinuation of  previous  work  [see  Abstracts  Nos.  1486  (1911)  and  419  (1918)]. 
Fresh  evidence  is  brought  forward  in  support  of  the  author's  combination 
series  formulae.    [See  also  Abstract  No.  598  (1918).]  A.  W. 

986.  Electron  Theory  of  Phosphorescence.  C.  A.  Butman.  (Phys.  Rev.  1. 
Ser.  2.  pp.  154-160,  Feb.,  1918.)— According  to  the  author's  theory  of  phos- 
phorescence^, the  incident  light  causes  the  electrons  in  the  light -emitting 
atom  of  the  complex  phosphorescent  molecule  to  be  brought  to  a  critical 
energy-content  causing  the  selective  emissions  characteristic  of  the  substance. 
At  the  same  time  the  light  causes  electrons  to  be  ejected  from  the  photo- 
•electric  atom,  return  of  these  electrons  to  the  molecule  by  collision  causing 
the  luminosity  to  continue.  In  the  case  of  the  alkaline  earth  sulphides,  this 
theory  regards  the  photoelectric  atom  as  sulphur,  whereas  Lenard's  theory 
indicates  it  to  be  the  heavy  metal.  Evidence  in  support  of  the  author's  view 
is  discussed.     [See  also  Abstract  No.  1878  (1912).]  T.  H.  P. 

987.  Luminescence  of  Phosphorus  Vapour.  H.Schmidt.  (Phys.  Zeitschr. 
14.  pp.  120-128,  Feb.  1, 1918.)— Saturated  solutions  of  phosphorus  in  almond  oil 
and  phosphorus  emulsions  in  water  were  used.  Various  gases  were  pumped 
through  the  liquids,  and  the  bubbles  ascending  through  them  showed  a 
luminescence,  which,  however,  ceased  as  soon  as  all  the  traces  of  oxygen  had 
been  displaced.  As  soon  as  this  occurred,  the  gases  issuing  from  the  orifice 
of  the  bottle  showed  luminescence  on  getting  into  contact  with  the  atmo- 
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sphere.  All  this  was  observed  in  the  case  of  COt,  H,  and  NtO.  Coal-gas  did 
not  show  the  same  phenomena ;  it  stopped  the  luoHnescence  and  the  forma- 
tion of  fog.  Oxygen,  on  the  other  hand,  may  be  saturated  with  phosphorus 
vapour  and  show  little  lumiaescence  until  on  arriving  in  the  air  its  partial 
pressure  decreases  and  an  iivteiise  glow  is  produced:  The  ionisation  of  air  by 
phosphorus  fumes  were  studied,  but  the  results  were  inconclusive  as  regards 
the  process  of  ionisation.  E,  E.  F. 

988.  Theory  of  Luminescenct.  E.  Pringaheim.  (Phys.  Zeitschr.  14. 
pp.  12^181,  Feb.  16|  1918.) — Considering  the  similarity  between  the  disper- 
sion electrons  and  Planck's  resonators  it  is  probable  that  many  considerations- 
applicable  to  the  latter  also  apply  to  radiant  energy  from  gases,  whether  that 
be  temperature  radiation  or  luminescence.  In  vacuum  tubes,  and  in  spark 
and  arc  discharges,  we  probably  have  to  do  with  luminescence  due  to 
electrical  processes.  It  is  remarkable  that  here  also  the  relative  intensity  of 
the  shorter  waves  increases  with  the  degree  of  excitation.  This  is  inteUigibi& 
on  the  theory  of  quanta,  since  with  a  greater  incident  energy  the  cases 
become  more  frequent  in  which  a  resonator  of  high  frequency  receives 
energy  sufficient  to  lead  to  the  emission  of  a  quantum.  Assuming  that  the- 
emtssive  and  absorptive  powers  are  independent  of  the  density  of  radiation, 
the  author  traces  an  analogy  between  luminescent  bodies  and  black  bodies 
on  the  basis  of  the  quanta  theory.  He  shows  that  the  ratio  of  emission  to 
absorption  lor  all  wave-lengths  at  which  there  is  emission  (owing  to  th& 
presence  of  dispersion  electrons)  changes  with  the  wave-length  irom  on& 
spectrum  line  to  another  in  the  same  way  as  the  emissive  power  of  the  black 
body  does  at  the  "specific  temperature."  The  latter  (Bauer's  "emissioa 
temperature")  is  for  a  given  wave-length  that  temperature  at  which  the 
emissive  power  of  the  black  body  equals  the  ratio  of  emission  to  absorption 
in  the  radiating  body.  Then  the  difference  between  this  specific  temperature 
and  the  true  temperature  of  the  radiator  gives  a  measure  of  the  deviation 
from  Kirchhoffs  law  and  for  the  degree  of  luminescence.  E.  E.  F.. 

989.  Diffraction  of  Short  Eledromagnetic  Waves  by  a  Crystal  W.  L. 
Bragg.  (Cambridge  Phil.  Soc,  Proc.  17.  1.  pp.  48-67,  Feb.  14,  1918.— A 
mathematical  disoussion  of  the  experimental  results  of  Friedrich,  Knipping,. 
and  Laue  on  interference  phenomena  with  Rontgen  rays  [K.  Bayer  Akad» 
Mtinchen,  Ber.,  June,  1912 ;  also  Abstract  No.  266  (1918)].  E.  H.  B. 

990.  Reflection  of  X-rays.  H.  Moseley  and  C.  G.  Darwin.  (Nature,  90. 
p.  694,  Jan.  80, 1918.) — Stud3ring  the  grazing  reflection  of  X-rays  from  mica,, 
the  authors  find  that  the  reflected  beam  resembles  ordinary  X-rays.  It 
ionises  air  and  helium  and  produces  a  soft  radiation  when  it  strikes  metals. 
The  variation  of  its  ionisation  in  air  with  pressure  is  also  similar.  Effects  are 
obtained  as  great  as  1  or  2  per  cent,  of  the  primary  beam.  The  same 
absorption  of  the  reflected  beam  is  produced  by  aluminium,  whether  the  rays 
pass  through  it  before  or  after  reflection.  This  indicates  that  the  character 
of  the  rays  is  unaltered  by  reflection.  The  amount  of  reflection  increases,, 
however,  with  the  hardness.  The  energy  of  the  X-rays  appears  to  show  the 
contrary  properties  of  extension  over  a  wave-front  and  concentration  in  a 
point.  E.  E.  F. 

991.  Reflection  of  X-rays.  •  W.  H.  Bragg.  (Nature,  90.  p.  219,  Oct.  24, 
1912.) — Referring  to  the  observations  of  Friedrich,  Knipping,  and  Laue 
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[Abstract  No.  266  (1918)]  the  author  finds  that  when  the  crystal  (zmcblende) 
is  phiced  so  that  the  incident  rays  are  parallel  to  an  edge  of  the  cube  in  the 
crystal  the  positions  of  the  spots  are  to  be  found  by  the  following  simple  role. 
The  atoms  being  assumed  to  be  arranged  in  rectangular  fashion,  any  direc- 
tion which  joins  an  atom  to  a  neighbour  at  a  distance  na  from  it,  where  a  is 
the  distance  from  the  atom  to  the  nearest  neighbours  and  n  is  a  whole 
number,  is  a  direction  which  a  deflected  (or  secondary)  pencil  will  take,  and  it 
will  in  doing  so  form  one  of  the  spots.  In  other  words,  we  have  to  seek  for 
all  the  cases  in  which  the  sum  of  three  squares  is  also  a  square,  and  we  then 
recover  the  positions  of  all  the  spots  on  the  diagram.  For  example,  secondary 
pencils  take  the  directions  (2,  8,  6)  (4,  1,  8),  and  so  on.  In  a  few  cases  the 
sum  of  the  squares  is  one  short  of  a  perfect  square,  e,g,  (5,  7, 11),  but  in  no 
case  is  it  on  the  greater  side ;  and  there  is  at  least  one  direction  (2,  5,  14) 
which  ought  by  the  rule  to  be  on  the  diagram  and  is  not.  Otherwise  the  rule 
is  quite  successful.  L.  H.  W. 

992.  Photographic  Effect  of  X-rays  and  X-ray  Spectra.  C.  Q.  Barkla  and 
G.  H.  Martyn.  (Phil.  Mag.  25.  pp.  296-800,  Feb.,  1918.)— It  is  well  known 
that  the  absorption  properties  of  any  material  for  X-rays. depend  largely  oa 
the  nature  of  the  characteristic  X-rays  of  the  elements  contained  in  the 
material.  In  the  present  paper  this  question  has  been  studied  for  the  silver 
and  bromine  atoms  contained  in  the  grains  in  the  emulsion  of  a  photographic 
plate.  A  photographic  plate  was  exposed  to  the  characteristic  X-radiations  of 
series  K  from  various  elements.  The  exposure  was  made  for  a  period 
sufficient  for  the  various  radiations  to  produce  the  same  total  ionisation  in  air 
in  an  electroscope.  After  development  of  the  plates  it  was  found  that  the 
radiations  had  not  produced  equal  photographic  effects,  that  for  Ce,  for 
example,  being  about  2*7  times  that  for  Cu.  The  variations  of  the  photo- 
graphic effects  with  the  atomic  weight  of  the  radiator  were,  however,  some- 
what anomalous,  being  approximately  constant  for  elements  of  lower  atomic 
weight  than  Br,  then  increasing  rapidly  and  becoming  again  approximately 
constant  for  elements  with  atomic  weights  between  those  of  Br  and  Ag» 
With  further  increase  of  atomic  weight  of  radiator  another  rapid  increase  in 
photographic  effect  was  observed  until  the  effect  became  again  constant  up 
to  the  material  of  highest  atomic  weight  investigated,  i.e.  Ce.  The  results 
are  exhibited  by  plotting  the  photographic  effect  determined  as  above  against 
the  "  wave-length  *'  of  the  characteristic  radiation  employed,  the  "  wave- 
length "  being  calculated  by  equating  Planck's  quantum  (hn)  to  the  energy 
of  the  maximum-velocity  electrons  set  free  from  a  plate  by  the  particular 
characteristic  radiation  (ue,  v  s  at.  wL  x  10^).  The  general  results  show  that 
when  the  absorption  in  AgBr  relative  to  that  in  air  increases  either  through 
the  Br  or  through  the  Ag,  the  increase  in  photographic  effect  is  approxi- 
mately proportional  to  the  increase  in  absorption.  £.  M. 

993.  Reflection  of  X-rays,  C.  Q.  Barkla  and  G.  H.  Martyn.  (Nature, 
9a  p.  647,  Feb.  18,  1918.  Phys.  Soc.,'  Proc.  26.  pp.  206-214 ;  Discussion, 
pp.  214-215,  April  15,  1918.)-— By  allowing  a  divergent  pencil  of  Rontgen 
radiation  to  fall  at  nearly  grazing  incidence  on  one  of  the  sets  of  cleavage 
planes  of  a  crystal  of  rock-salt,  and  observing  the  intensity  of  the  reflected 
pencil  by  a  photographic  plate,  the  authors  find  a  series  of  well-marked  and 
equal-spaced  maxima  in  positions  corresponding  to  equal  increments  of 
cos  0,  where  9  is  the  angle  of  incidence  of  the  radiation  on  the  cleavage  planes. 
In  the  directly  transmitted  beam  there  is  no  indication  of  variation  of 
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intensity  with  angle  of  incidence.  There  appears  to  be  a  series  of  X-ray 
spectra  of  different  orders  doe  to  agreement  in  phase  of  waves  from  successive 
layers  of  molecules.  Calculating  on  this  assumption  the  authors  get  a  wave- 
length of  the  order  of  magnitude  in  agreement  with  that  calculated  from  the 
velocity  of  ejection  of  electrons  by  a  substance  exposed  to  this  particular 
radiation.  E.  E.  F. 

094.  Interference  Bands  from  Rontgen  Rays,  E.  Hupka  and  W. 
Steinhaus.  (Deutsch.  Phys.  GeselL,  Verh^  15.  5.  pp.  162-168,  March  15, 
1918.  Communication  from  the  Pbysikal.-Techn.  Reichsanstalt)  —  The 
authors  find  that  if  Rontgen  rays  fall  at  almost  grazing  incidence  on  mica 
or  rock-salt  the  reflected  image  when  photographed  is  divided  into  two  parts 
by  a  clear  median  space.  Further,  of  the  two  reflected  images  photographed, 
that  which  is  farther  from  the  transmitted  image  shows  parallel  bands 
perpendicular  to  the  plane  of  reflection.  The  paper  has  one  figure  showing 
the  X-ray  tube,  the  chamber  containing  the  oblique  crystal  and  the  photo- 
graphic plate.  Another  figure  is  a  reproduction  of  the  photograph  on  which 
six  dark  bands  are  clearly  visible.  (Ibid.  pp.  164-166,  March  15, 1918.)— The 
authors  now  assume  that  the  reflections  of  the  X-ra3rs  occur  at  the  various 
molecular  layers,  and  thus  give  rise  to  a  number  of  virtual  images  of  the  actual 
source  on  the  antikathode.  Hence,  reckoning  the  interference  in  the  usual 
way  from  these  sources,  the  experimental  data  lead  to  the  value  of  the  wave- 
length for  these  Rontgen  rays  X  =  1«8  x  10~^  cm.  Walter  and  Pohl  from 
direct  diffraction  experiments  found  an  upper  limit  of  X  s  1*2  x  10~*  cm. 
W.  Wien  at  first  found  from  energy  measurements— 

X  =  (1-15  to  2-8)  X  10-»<»  cm. 

More  recently  Wien  has  found  from  Planck's  Wirkungsquanium  the  value 
X  =  6-5  xlO-*cm.  E.  H.  B. 

996.  Reflection  of  X-rays.  H.  B.  Keene.  (Nature,  91.  p.  Ill,  April  8, 
1918.)— In  continuation  of  the  experiments  of  W.  L.  Bragg  [Abstract  No.  604 
(1918)]  the  author  has  investigated  the  reflection  of  X-rays  by  mica.  A 
narrow  pencil  of  X-rays  was  allowed  to  fall  on  a  sheet  of  mica  at  an  angle  of 
incidence  of  70°^  a  photographic  plate  being  placed  perpendicular  to  the 
plane  of  the  mica.  On  the  incident  side  of  the  mica  five  beams  were  shown 
on  the  developed  photographic  plate,  that  obeying  the  ordinary  laws  of 
reflection  being  the  most  obvious.  On  the  "  transmitted  "  side  of  the  mica 
there  were  not  less  than  thirty  distinct  beams,  those  of  greatest  photographic 
intensity  being  those  which  had  suffered  least  deviation.  Besides  giving  rise 
to  numerous  pencils  in  definite  directions,  the  mica  sheet  exhibits  the  ordinary 
incidence  and  emergent  scattering,  which  cause  a  general  fog  of  the  plate. 
Similar  effects  were  obtained  using  rock-salt  and  galena.  E.  M. 

996.  Rontgen  Radiation  from  Kathode  Particles  traversing  a  Gas.  R. 
Whiddington.  (Cambridge  Phil.  Soc,  Proc.  17. 1.  pp.  144-146,  Feb.  14, 
1918.)— The  experiments  described  show  that  when  very  slow  kathode 
particles  traverse  a  gas  at  low  pressure,  Rontgen  rays  are  emitted  all  along 
their  path.  Kathode  rays  from  a  lime  kathode  were  projected  along  a  tube 
provided  with  a  side-tube.  In  the  side-tube  an  Al  electrode  was  arranged 
inside  an  earthed  evacuated  cylinder  provided  with  a  very  thin  window 
facing  the  kathode  stream.  The  Al  electrode  was  found  to  acquire  a  positive 
charge  due  to  the  emission  of  negative  particles  under  the  influence  of  the 
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Rontgen  rays  falling  on  it,  further  support  of  this  view  being  obtained  by 
appl3ring  a  metal  stop  or  a  transverse  magnetic  field  in  front  of  the  window. 
The  velocity  of  the  kathode  particles  emitted  from  the  electrode  due  to  the 
incident  Rontgen  radiation  was  found  to  be  not  far  different  from  the 
velocity  of  those  streaming  out  of  the  lime  kathode.  £.  M. 

997.  Production  of  Fluorescent  Rdntgen  Radiation.  J.  C.  Chapman. 
(Phil.  Mag.  06.  pp.  869-870,  March,  1918.)— Bragg  and  Porter  [Abstract 
No.  1496  (1911)]  have  suggested  that  not  only  is  ionisalion  by  X-rays  an 
indirect  phenomenon  due  to  /3-rays,  but  that,  in  addition,  the  fluorescent  or 
characteristic  X-rays  themselves  are  possibly  due  also  to  action  of  the  j3-rays. 
To  settle  this  point,  as  to  whether  the  characteristic  X-rays  are  produced 
directly  or  indirectly,  experiments  were  made  so  that  in  the  case  of  one 
radiator  the  /3-corpuscles  were  certainly  absorbed  in  the  radiating  substance, 
while  in  the  case  of  another  radiator  the  corpuscles  lost  their  energy  in  a 
snbstance  in  which  it  is  impossible  to  produce  measurable  secondary 
characteristic  radiation.  The  two  radiators  were  constructed  of  thin  sheets 
of  gold  and  paper,  so  as  to  have  the  same  mass  of  each  substance,  but 
arranged  difiEerently  in  the  two  cases.  The  intensity  of  the  characteristic 
gold  radiation  excited  in  each  radiator  was  the  same,  although  on  Bragg's 
h3rpothesis  a  ratio  of  1*9  should  have  been  shown.  The  experiments  are 
evidence,  therefore,  that  the  atom  from  which  the  electron  is  ejected  is 
the  seat  of  the  production  of  the  characteristic  radiation.  £.  M. 

998.  Secondary  Radiation  produced  by  a-Particles.  B.  Bianu.  (Comptes 
Rendus,  166.  pp.  786-788,  March  10, 1918.) — In  the  present  paper  evidence  is 
given  showing  that  when  a-particles  of  polonium  fall  on  a  metal  plate  a 
negatively-charged  ionising  radiation  is  emitted.  The  polonium  is  placed  in 
a  shallow  dish  facing  the  metal  plate,  and  the  ionisation  current  measured 
at  different  pressures  beyond  a  wire  gauze  placed  underneath  the  dish.  A 
magnetic  field  almost  suppresses  the  ionisation,  the  small  residue  being 
probably  due  to  a-particles  diffusely  reflected  from  the  plate.  The  value  of 
the  velocity  is  deduced  to  be  1*8  x  10~*  cm.  per  sec,  and  the  product  of  the 
range  (mm.  of  air)  and  pressure  (mm.  of  Hg)  about  100.  The  amount  of 
radiation  is  practically  independent  of  the  nature  of  the  metal  on  which  the 
a-particles  fall.  £.  M. 

999.  Occlusion  of  Products  of  Radium,  Costanzo.  (Comptes  Rendus, 
166.  pp.  126-127,  Jan.  18, 1918.  Extract.) — Curie's  experiments  led  to  the  con- 
elusion  that  with  metals  there  is  no  appreciable  occlusion  of  RaEm,  but  he 
had  only  used  Al,  Cu,  Pb,  Bi,  Pt,  and  Ag.  The  author  has  used  Pd,  and  has 
found  that  this  metal  has  similar  properties  for  the  disintegration  products 
of  Ra  to  those  it  possesses  for  hydrogen.  Circular  discs  of  Pd  were  employed 
2  cm.  in  diam.,  and  respectively  1  mm.,  0*6  mm.,  0*1  mm.  thick.  After  drying 
and  washing  with  ether,  they  were  introduced  into  an  enclosure  containing 
the  radio-active  material  together  with  three  corresponding  discs  of  india- 
rubber  and  three  of  t>rass  for  comparison.  Examination  of  the  discs  after 
being  in  the  enclosure  for  48  hours  gave  the  following  results :— (1)  Brass 
follows  the  laws  established  by  Curie  for  induced  radio-activity.  (2)  Palladium 
shows  the  phenomenon  of  occlusion  of  the  disintegration  products  of  Ra 
almost  to  the  same  degree  as  indiarubber  for  sufficiently  thin  plates.  (8)  The 
thickness  of  the  active  plates  appears  to  have,  in  the  phenomenon  of  oc- 
clusion, a  small  influence  which  is  not  as  yet  sufiiciently  defined,  but  which 
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is,  however,  appreciable.  (4)  For  thick  plates,  and  under  the  conditioBS 
of  experiment,  the  activity  observed  on  withdrawing  the  plate  from  the 
enclosure,  is  at  ftrst  much  greater  with  Pd  than  with  tndiambber.  Tbe 
author  sug^sts  rejilacing  the  metattic  wires  used  for  stuiyiag  induoed 
radio-activity,  especially  in  the  atmosphere,  by  Fd  wires.  Tbe  phenomena 
of  occlusion  may  also  be  employed  for  estimating  the  radium-content  of 
the  material  in  the  enclosure*  for  tbe  quantity  of  the  Ra  products  absorbed 
by  a  plate  of  given  surface  and  thickness  is,  for  a  sufficiently  long  exposure 
and  under  identical  conditions  of  experiment,  proportional  to  the  quantity 
of  Ra  in  the  enclosure.  A.  W. 

1000.  Relations  between  Radio-active  Elements  emitting  a-Rays,  R. 
Swinne.  (Phys.  Zeitschr.  14.  pp.  142-145,  Feb.  15,  1918.)— There  is  a 
quantitative  relation  between  the  atomic  constants,  the  decay  constant,  and 
the  initial  velocity  of  the  o-particles  expelled  by  radio-active  demepts  which 
can  be  expressed  by  different  formulae  giving  nearly  the  same  results  [see 
Abstracts  Nos.  168,  096  (1912)] .  The  author  finds  that  the  difference  between 
the  initial  velocity  of  an  «-radiator  of  one  family  and  that  of  the  corre- 
sponding member  of  another  family  is  nearly  constant  for  these  two  families. 
Thus  the  radio-active  disintegration  forming  chemically  analogous  elements 
in  the  various  radio-active  series  takes  place  by  steps  which  are  not  the  same 
in  different  series,  but  differ  by  nearly  constant  quantities.  A  new  relation 
discovered  by  the  author  is  that  the  decay  constants  of  the  analogous 
a-radiators  of  different  families  stand  in  a  nearly  constant  ratio  to  each 
other.  E.  E,  F. 

1001.  Variation  in  Activity  of  Uranium  Nitrate,  M.  La  Rosa.  (Giomale 
di  Sci.  naturali  ed  economiche,  29.  Palermo,  1912.  N.  Cimento,  5.  Ser.  6. 
pp.  78-82,  Jan.,  1918.) — The  activity  of  uranium  nitrate  is  found  to  be 
diminished  by  the  radiations  from  an  electric  arc,  by  warming  to  100^ 
and  by  dr3ring  the  surrounding  air,  these  effects  being  attritmted  by  the 
hygroscopic  nature  of  the  salt  and  to  the  solubility  of  its  emanation. 

W.  H.  Si. 
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1002.  Thermal  Radiation  from  Hoi  Gases.  W.  T.  David.  (Phil.  Mag. 
25.  pp.  256-270,  Feb.,  1918.)— Gives  6rat  a  brief  review  and  criticism  of  the 
expenxneojlal  work  which  has  been  done  on  the  emission  of  thecmal  radiation 
from  hot  gases.  Probable  theories  of  the  origin  of  radiation  from  gases  are 
also  dealt  with.  The  question  as  to  whether  a  hot  gas  can  emit  radiation  in 
virtue  of  its  temperature  alone  is  discussed,  and  though  further  aq>erimental 
work  is  necessary  before  the  question  can  be  definitely  settled,  it  seems 
highly  probable  that  the  low-frequency  vibratioos  of  COt  and  water-vapour 
giving  rise  to  infra-red  radiation  are  excited  by  molecular  collisions. 
Pa3cheo*s  experiments  on  the  emission  from  hot  COt  and  water-vapour 
have  been  looked  upon  as  affording  conclusive  evidence  that  molecular 
collisions  excite  the  low-frequency  intra-molteular  vibrations  of  these  gases, 
but  the  author  shows  that  in  these  experiments  the  absorption  of  radiation 
from  the  hot  tube  walls  might  pqssibly  be  respon^ble  for  exciting  these 
radiations.  Experiments  are  suggested  to  settle  this  question.  In  experi- 
ments by  Hopkinson  and  the  author  [Abstract  No.  1706  (1911)],  a  greater 
max.  pressure  and  a  slower  rate  of  cooling  of  a  gaseous  mixture  after 
explosion  was  found  when  the  walls  of  the  explosion  vessel  were  reflecting 
than  when  they  were  black.  Also  the  radiation  emitted  from  a  certain 
thickness  of  the  gaseous  mixture  is  greater  when  the  walls  of  the  vessel  are 
reflecting  than  when  black.  The  most  natural  interpretation  of  these  experi- 
ments is  that  the  radiation  reflected  back  into  the  gaseous  mixture  from  the 
polished  waUs  goes  pHmerily  4o  increase  the  energy  in  the  vibratory  degrees 
of  freedom  of  the  molecules,  and  that  this  excess  is  then  partitioned  off  info 
the  translational  and  rotational  degrees  during  molecular  collisions.        A.  W. 

1003.  Resonance  wiik  ike  Longest  Thermal  Waves,  R.  W.  Wood.  (Phys. 
Zeitschr.  14.  pp.  189-191,  March  1, 1918.  Phil.  Mag.  25.  pp.  440-448,  April, 
1918.) — Describes  experiments  with  waves  of  the  order  of  0*1  mm.,  obtained 
from  an  incandescent  gas-burner  by  the  method  of  focus  isolation.  Various 
metallic  resonators  suitable  for  the  study  of  these  long  waves  are  described. 
One  type  consists  of  powdered  copper  dusted  on  to  quartz  plates.  The 
deposits  are  nearly  opaque  to  visible  light,  but  transmit  long  heat-waves 
perfectly.  The  same  amount  of  metal,  deposited  as  a  coherent  sheet,  would 
be  quite  opaque  to  long  waves.  Finely-divided  deposits  are  obtained  in  the 
shape  of  a  "  dew  "  deposited  on  quartz  plates  by  mercury  vapour,  the  diam. 
of  the  droplets  ranging  from  0*01  to  0*08  mm.,  according  to  the  length  of  ex- 
]>osure  to  the  vapour.  The  degree  of  opacity  of  each  plate  is  compared  with 
that  of  a  quartz  plate  by  measuring  the  amount  of  energy  transmitted  when 
the  wave-length  is  1  /«,  the  measuring  instrument  being  a  radio-micrometer. 
For  this  wave-length  each  droplet  acts  simply  on  an  opaque  obstacle.  For 
the  longest  thermal  waves,  the  transparency  is  perfect  so  long  as  the  diam.  of 
the  droplets  does  not  exceed  0*1  of  the  wave-length.  When  the  diam.  is 
about  i  of  the  wave-length,  the  transparency  for  the  longest  heat-waves  is  not 
mvch  greater  than  for  the  short  ones.  With  still  greater  diameters,  the  trans- 
pAiietu^  for  both  kinds  of  waves  is  about  the  same.  In  no  case  is  the 
transparency  of  the  resonating  plate  less  for  the  long  waves  than  for  the 
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short.  This  means  that  each  drop  only  intercepts  whatever  energy  actually 
falls  upon  it,  and  withdraws  nothing  from  the  neighbouring  regions.  On  the 
other  hand,  when  a  sheet  of  silver  deposited  on  quartz  is  split  up  into  small 
rectangles  by  means  of  a  dividing  engine  cutting  the  portions  as  small  as  0*1 
of  a  wave-length,  the  sheet  is  as  opaque  as  before,  nor  is  its  conductivity 
changed.  E.  E.  F. 

1004.  The  Constants  of  Spectral  Radiation  of  a  Uniformly  Heated  Enclosure. 
VT.  W.  Coblentz.  (Washington  Acad.  Sci.,  Journ.  8.  pp.  177-180,  April  4, 
1918.) — The  temperature  scale  used  in  the  investigation  for  temperatures 
above  1400^  C.  is  the  optical  scale,  which  is  obtained  by  adding  to  the 
thermoelectric  temperatures  certain  values  which  are  the  mean  of  several 
groups  of  thermo-couples.  For  temperatures  above  1400^  C.  an  abrupt  rise 
in  the  value  of  the  constant  c  in  Wien's  formula  was  noticed  [Abstracts 
Nos.  80,  487,  and  1167  (1907)]  ;  but  this  was  found  to  be  due  to  taking  too 
large  correction  factors  for  reduction  to  the  optical  scale.  The  mean  value 
of  the  constant  c  from  the  two  years'  work  is  c  =s  14,456  ±  4,  while 
A  ss  2911  ±  1.  Computing  similarly  the  values  obtained  by  Lummer  and 
Pringsheim  and  by  Paschen  the  mean  values  of  c  would  be  14,466  ±  40  and 
14,458  ±  25  respectively.  Warburg  gives  recently  a  mean  value  c  ss  14,874  Hh  4. 
The  mean  value  from  the  four  sets  of  observations  may  be  taken  as 
CSS  14,420  mikron  deg.  and  as 2905  mikron  deg. 

The  following  is  the  summary  of  the  results  of  the  series  of  observa- 
tions : — 


Scries. 

Number  of 
Energy 
Curvet. 

Mean  Value  c. 

Remarks. 

1911 

I 
1912 

I 

II 
III 
IV 

V 
VI 
VII 

26 
7 

14 
7 
9 

14 
8 
9 

14,469 
14,468 
14,482 
14,466 
14,446 
14,476 
14,461 
14,486 

Unpainted  Marquardt  porcelain  radi- 
ator 

Radiator  as  in  1911.  New  optical 
adjustments 

Radiator  painted  with  chromium 
oxide 

New  unpainted  Marquardt  radi- 
ator 

Radiator  painted  with  the  oxides 
of  cobalt  and  chromium 

Radiator  repainted ;  new  optical  ad- 
justments 

New  thermo-couples  ;  radiator  as  in 
preceding  series 

New  water-cooled  shutter;  rest  of 
apparatus  as  in  preceding 
series 

J.J.S. 

1006.  SpectrO'photometric  Comparison  of  the  Emissivity  of  Solid  and  Liquid 
Copper  at  High  Temperature  with  that  of  a  Full  Radiator.  C.  M.  Stubbs. 
(Roy.  Soc.,  Proc.  Ser.  A.  88.  pp.  195-205,  March  81,  1918.)— In  a  previous 
paper  [Abstract  No.  442  (1918)]  the  author  and  Prideaux  gave  the  results  of  a 
spectro-photometric  comparison  of  the  emissivity  of  solid  and  liquid  gold  at 
high  temperatures  with  that  of  a  full  radiator  or  '*  black  body."  For  solid 
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gold,  the  curve  for  relative  emissivity  against  wave-length  was  shown  to  be 
similar  to,  but  not  identical  with,  that  for  absorptivity  at  low  temperatures, 
obtained  by  other  workers.  Whether  the  difference  was  due  to  a  di£Ference 
in  the  structure  of  the  surfaces  examined  or  to  a  real  temperature-coefficient 
of  the  absorptivity  remained  an  open  question.  The  author  now  describes  a 
similar  investigation  of  the  emissivity  of  copper  and  silver.  The  method 
used  and  apparatus  employed  were  only  modified  in  few  details  from  those  of 
the  former  paper.  The  "  black  body "  used  was  of  the  Lummer-Kurlbaun> 
t3rpe  [Abstract  No.  1871  (1901)]  and  its  peculiarities  receive  detailed  descrip- 
tion.  Temperature  was  measured  by  a  thermo-couple,  while  the  apparatus- 
was  so  arranged  that  the  radiating  chamber  could  by  actual  trial  be  made  to 
coincide  with  the  region  of  uniform  temperature.  The  heating  was  by  means 
of  two  windings  of  "nichrome"  No.  22  resistance  wire,  on  independent 
circuits,  insulated  from  each  other  and  from  the  iron  tube  by  several  layers  of 
asbestos  paper ;  the  outer  one  was,  as  suggested  by  Waidner  and  Burgess, 
wound  more  closely  at  the  ends  than  in  the  middle.  The  advantages  obtained 
are  evenness  of  temperature  distribution,  and  automatic  lining  of  the  walls  of 
the  chamber,  on  heating,  with  iron-oxide,  which  possesses  a  good  degree  of 
*'  blackness."  Both  the  copper  and  silver  were  kept  in  a  reducing  atmosphere 
to  avoid  surface  oxidation  of  the  former  and  dissolution  of  oxygen  in  the- 
latter,  which,  if  incurred,  would  result  in  a  considerable  lowering  of  the- 
freezing-point  with  consequent  uncertainty  in  temperature  measurement  and 
possibly  also  a  change  in  emissivity.  Experiments  with  necessary  precautions- 
and  attendant  difficulties  are  then  described  in  detail.  As  in  the  case  of  gold, 
the  emissivity  of  copper  is  found  to  be  discontinuous  at  the  melting-point 
although  the  difference  between  that  of  the  solid  and  liquid  is  less  marked. 
Previous  measurements  on  the  radiation  from  liquid  copper  have  been  made- 
by  Burgess,  and  the  wide  disparity  between  his  values  and  the  author's  is 
discussed.  As  an  explanation  Burgess's  results  are  said  to  be  in  error  owing 
to  lack  of  monochromatism  of  the  coloured  glasses  used  in  his  p3n'ometer,. 
and  to  far  less  favourable  experimental  conditions.  Previous  results  of  Hagcn 
and  Rubens,  Miner,  and  Tool  then  receive  critical  consideration.  The  con- 
clusion is  unavoidable  that  the  absorptivity  in  the  visible  .spectrum  of  a 
polished  copper  surface  changes  on  heating,  a  change  only  suggested  in  the 
previous  paper  for  gold.  The  "  relative  emissivity  "  of  liquid  silver  was  found 
to  be  remarkably  low  throughout,  but  seemed  to  be  somewhat  greater  than 
the  corresponding  values  of  the  absorptivity  of  solid  silver  at  ordinary- 
temperatures.  *'  Black-body  ^  temperatures  of  solid  and  liquid  copper  and 
of  liquid  silver  at  the  respective  melting-points  are  calculated.         H.  H.  Ho.. 

1006.  Mode  of  Combustion  of  Carbon,  T.  F.  E.  Rhead  and  R.  V. 
Wheeler.  (Chem.  Soc,  Joum.  108.  pp.  461-489,  March,  1918.)-— In  con- 
tinuation of  their  previous  work,  showing  that  carbon  dioxide  and  monoxide 
are  produced  together  when  carbon  is  burned  [see  Abstract  No.  1227  (1912)] , 
the  authors  have  made  experiments  to  account  for  this  simultaneous  pro-- 
duction  of  the  two  oxides.  It  is  found  that,  at  all  temperatures  up  to  900° 
and  probably  above,  carbon  pertinaciously  retains  oxygen,  which  can  be 
removed,  not  by  exhaustion  alone,  but  only  by  exhaustion  and  increased 
temperature  together.  When  rapidly  released  in  this  manner  the  oxygen 
appears  as  a  mixture  of  the  two  oxides  of  carbon,  the  proportion  between 
the  two  depending  on  the  temperature  at  which  the  carbon  has  been  heated 
during  oxygen  fixation.  It  is  shown  that  no  physical  explanation  alone  can 
account  for  this  fixation  of  oxygen,,  which  is  probably  the  outcome  of  a. 
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physico-chemical  attractiom  between  oxygen  and  carbon,  since  it  seems 
hardly  possible  to  assign  any  definite  formula  to  the  complex  formed  which 
varies  in  composition,  whilst  no  isolation  of  the  complex  can  be  effected  by 
physical  meansu  Decomposition  of  the  complex  by  heat  produces  COtiand 
CO,  in  definite  proportions  at  a  given  temperature.  Nearly  these  same 
proportions  are  found  when  a  rapid  current  of  air  at  a  given  temperature 
is  passed  over  carbon  previously  saturated  with  oxygen  at  the  same  tem- 
perature. T.  H.  P. 

1007.  Latent  Heat  of  Vaporisation  of  Metals.  E.  van  Aut>el.  (Comptes 
Rendus,  156.  pp.  456-457,  Feb.  10,  lt)18.)— The  author  verifies  Trouton's  law 
that  the  molecular  heat  of  vaporisation  of  a  liquid,  divided  by  the  tem- 
perature (Kelvin)  of  ebullition  at  atmospheric  pressure  is  a  constant  which 
is  .approximately  20.  The  following  figures  are  obtained  from  Landolt- 
Bornstein's  tables :— 


MetaL 

(Kelvin)  of 
EbulUtlon. 

Atomic 
W«tgbt 

Latent  Heat  of 
VaporisaOon. 

Teuton's 
Coakant 

Mercury •....• 

680° 
1061" 
1191° 
1708^ 

200-0 
112-4 

65-4 
208^0 

24-8 

68-6 

1810 

866-8 

161-5 

1700-0 

20*20 

Cadmium 

19-86 

Zinc 

20-08 

Bismuth 

19-66 

Ma.0nesttun 

Assuming  that  Trouton's  constant  is  20  for  magnesium,  we  deduce  that  its 
melting-point  is  1792°.  Ditte  gives  1100®,  Greenwood  1120°,  and  v.  Warten- 
berg  2200^,  but  Griineisen  from  theoretical  considerations  computed  the 
boiling-point  to  be  1810°  Kelvin,  which  is  in  good  agreement  with  the  result 
found  by  Trouton's  law.  A.  R. 

1008.  Latent  Heats  of  Vaporisation  and  Maximum  Pressures.  A.  Leduc. 
<Comptes  Rendus,  156.  pp.  225-227,  Jan.  20,  1918.)— The  determination  of 
the  heats  of  vaporisation  of  liquids  it  their  boiling-points  is  comparatively 
easy,  but  the  results  obtained  by  difiFerent  investigators  at  other  temperatures 
show  considerable  divergence.  Variable  numbers  have  also  been  obtained 
for  the  vapour  pressures  of  liquids  at  different  temperatures. 

Making  use  of  the  value  of  the  specific  volume  of  the  saturated  vapour, 
ji\  derived  from  his  own  equation  of  state,  MF/«'  =  RT^,  the  author  has 
calculated  the  heat»of  vaporisation  of  water  at  100^,  180°,  and  160^ ;  of  ether 
at  10°,  80°,  and  50° ;  and  of  benzene  at  60°,  80°,  and  100°,  by  means  of 
Clapeyron's  formula,  Ls«T/J.(/  — ji).</P/^,  where  F  represents  the 
vapour  pressure.  The  calculated  results  ciiffer  from  the  observed  values, 
especially  with  ether  and  benzene,  and  the  author  suggests  the  desirs^ility 
<o£  fresh  measurements  on  the  pure  substances  and  of  converting  the  tem- 
peraUres  used  to  the.  thermodynamic  scale.  T.  H.  P. 


1009;  Vapour  Pressures  of  the  Alkali  Metals,  A.  KrAoer.  (Ann.  d. 
Physik,  40.  8.  pp.  488-452,  March  90,  1918.)— The  metiiod  used  in  deter- 
mining the  vapour  pressures  of  the  alkali  metals  consisted  in  measuring  the 
pressure  of  an  indifferent  gas,  nitrogen,  in  the  apparatas^  at  a  coastant  tem- 
perature, introducing  the  metal,  and  measuring  the  increasef  in  preasnre 
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caused  thereby ;  the  determiiiatioas  were  carried  oot  at  constant  pressure 
and  not  at  coostaiit  vohmie.  The  vapour  pressures  of  caesium  and  potassium 
were  determmed  for  temperatures  Tarying  between  349*6^  and  855*6^  C.  for 
the  former  metaU  and  ai9'5^  and  898*6°  for  the  latter  m«taL  The  rule  of 
E2Lmsxy  and  Young  was  then  applied  in  order  to  calculate  the  boiting-points 
of  these  and  the  other  alkali  metals.  T.  S.  P. 

1010.  DHerminatum  of  the  Heats  cf  Solution  of  Metals  by  means  of  a 
Vacuum  Flask  Calorimeter.  E.  E.  Somermeier.  (Phys.  Rev.  1.  Ser.  2. 
pp.  141-1^,  Feb.,  1918.) — ^The  adiabatic  calorimeter  nsed  by  Richards  and 
Burgess  [Amer.  Chem.  Soc.  22.  p.  481, 1900}  for  the  purpose  of  eliminating 
radiation  entirely  is  costly  and  slow,  so  that,  for  reactions  occupying  as  long 
as  15  or  80  minutes,  the  author  suggests  the  use  of  a  Dewar  flask,  with  which 
the  correction  for  radiation  and  conduction  is  reduced  to  a  very  small 
amount.  The  errors  accompanying  the  use  of  such  a  flask  are  discussed, 
and  the  amounts  of  heat  developed  in  various  reactions  have  been  measured 
in  order  to  ascertain  the  accuracy  of  the  method.  Three  determinations  of 
the  heat  of  fusion  of  ice  gave  the  values,  79i)8,  79*88,  and  79*88,  the  mean 
79*92  being  in  almost  exact  agreement  with  Smith's  value  [see  Abstract 
No.  2968  (1904)}.  Measurements  oi  the  amounts  of  heat  liberated  when 
various  metals  were  dissolved  in  acids  also  gave  sati^actory  results. 

T.  H.  P. 

1011.  Energy  Absorbed  in  Ph<dochemical  Reaction.  V.  Henri  and  R. 
^Vurmser.  (Comptes  Reodus,  166.  pp.  1012-1016,  March  81,  1918.)— 
Experiments  were  made  in  two  wasrs,  and  from  them  and  data  as  to  the  eye 
three  estunates  are  obtained  as  to  the  energy  required  per  molecule  in  a 
photochemical  reaction.  The  values  are :  8*4  x  10-",  6*6  x  10"*,  and 
8'96  X  K^-^.  The  last  named  is  for  the  eye  if  only  one  molecule  is  decom- 
posed in  one-bundredth  of  asquare  millimetre,  which  is  inadmissible.  Hence, 
in  each  case,  the  energy  in  question  is  less  than  the  energy  quantum  of 
Einstein.  E.  H.  B. 

1012.  Nem  Thermodynamic  Consequence  ^  the  Quanta  Hypothesis.  M. 
P6liinyi.  (Deutsch.  Phys.  GeselL,  Verb.  16.  6.  pp.  168-161,  March  16, 1918.) 
— Points  oot  a  complete  analogy  between  the  states  of  zero  absolute 
temperature  and  infinite  pressure  ;  in  such  case  the  specific  heat,  the  radia- 
tion, the  entropy  content,  and  entropy  differences  are  aero.  £.  H.  B. 

1013*  Quanta  Theory  of  Gases  and  Liquids.  H.  Teirode.  (Phys.  Zeitschr. 
14.  pp.  212-216,  March  1, 1918.) — If  Nemsf  s  suppoaittion  is  correct  that  gases, 
like  solids,  have  sero  specific  heat  at  the  absolute  zero  of  temperature,  it 
becomes  possible  to  treat  gases  by  the  methods  applicable  to  condensed 
systems,  and  no  ^  chemical  constant "  need  be  specially  introduced.  Since  a 
gas  at  the  absolute  zero  cannot  occupy  a  finite  space  in  a  stable  condition,  it 
must  t>e  regarded  as  a  supersaturated  vapour.  This  artifice  is  as  legitimate  as 
Maxwell's  derivation  of  the  vapour  pressure  of  a  Uquid  from  the  equation  of 
condition.  The  error  introduced  in  the  entropy  of  a  gm.-mol.  by  the  devia- 
tion of  such  a  vapour  from  the  ideal  gas  laws  can  be  minimised  by  making  the 
ordinary  volume  of  the  gaa  so  large  that  it  only  reaches  or  exceeds  the  satura- 
tion pressure  at  a  very  low  temperature.  The  author  applies  the  method  of 
Debye  [Abstract  No.  448  (1918)},  but  deals  with  cubical  instead  of  spherical 
vdume  elentents,  thus  greatly  simplifying  the  reasoning,  and  approximating 
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it  to  that  familiar  from  the  theory  of  radiation.  The  terms  in  Debye's 
formulae  which  refer  to  transverse  waves  are  omitted  in  the  case  of  liquids 
and  gases.  The  formulae  obtained  show  that  at  the  higher  pressures  the 
quanta  effects  should  become  appreciable  even  at  the  ordinary  temperatures, 
and  should  be  superimposed  upon  the  van  der  Waals'  corrections.  But  the 
author  admits  that  the  results  are  only  provisional.  E.  E.  F. 

1014.  Theory  of  Solids,  S.  Ratnowsky.  (Deutsch.  Phys.  GeselL,  Vcrh. 
15.  8.  pp.  75-91,  Feb.  15, 1918.)— Discusses  the  difiEerence  between  Griineisen's 
equation  of  condition  for  solid  bodies  [Abstract  No.  968  (1918)'J  and  his 
own  [Abstract  No.  1544  (1912)]  in  which  the  Planck-Einstein  function 
appears,  thus  making  it  possible  to  deduce  the  efiFect  of  temperature.  The 
discrepancies  between  the  theoretical  and  experimental  coefficients  of  expan- 
sion (diamond,  etc.),  induced  the  author  to  frame  a  new  equation  of  condition, 
based,  like  Debye's  formula  for  specific  heat,  upon  a  plurality  of  frequencies 
instead  of  one  characteristic  frequency.  £.  E.  F. 

1015.  Dissipation  of  Energy,  L.  D^combe.  (Journ.  de  Physique,  8. 
Ser.  5.  pp.  89-101,  Feb.,  1918.)— The  author  discusses  the  question  of  the 
dissipation  of  energy  from  the  much-debated  standpoint  as  to  whether  it  is 
capable  of  mechanical  interpretation,  i.e,,  whether  it  may  be  explained  on  the 
same  principles  as  those  forming  the  basis  of  rational  mechanics.  Such  a 
reduction  appears  to  be  incompatible  with  the  classical  definitions  of  funda- 
mental mechanical  principles,  and  this  investigation  takes  the  form  of  finding 
whether  the  latter  express  the  essentials  of  the  mechanical  principles  or 
whether  they  are  really  nothing  more  than  a  particular  modification.  The 
principle  of  inertia  as  also  that  of  equality  of  action  and  reaction  are  not  con- 
sidered, since  neither  possesses  a  truly  fundamental  character,  but  only  the 
principle  of  the  independence  of  simultaneous  efiEects  and  especially  of  the 
independence  of  the  state  of  rest  or  motion.  The  former  expresses  the  inde- 
pendent efiFect  of  each  force,  the  latter  that  the  efiFect  of  a  force  does  not 
depend  on  the  actual  motion  of  the  moving  point  to  which  it  is  applied. 
From  the  latter  may  be  deduced  that  a  force  is  never  a  function  of  the  speed, 
but  in  general  depends  on  the  position  of  the  point,  i.e.  on  its  co-ordinates  and 
not  on  their  difiFerentials  with  respect  to  time. 

The  dissipation  of  energy,  however,  is  manifested  in  all  phenomena  where 
forces  of  dynamic  friction  or  viscosity  are  present  in  any  degree  whatever, 
such  forces  being  termed  passive  resistances  and  found  to  be  functions  of  the 
speed.  The  irreversible  evolution  of  heat,  inseparable  from  the  work  done 
by  passive  resistances,  constitutes  essentially  the  phenomenon  of  dissipation. 
Here  appears  an  apparent  contradiction  to  the  principle  of  the  independ- 
ence of  rest  or  motion,  but  before  accepting  such  a  conclusion  as  final  there 
is  need,  first,  to  distinguish  between  the  principle  itself  and  the  definition  by 
which  it  is  usually  construed,  and  then  to  find  whether  a  more  general  form 
would  give  a  more  satisfactory  result. 

The  author  begins  by  a  critical  examination  of  the  fundamental 
mechanical  definition  of  the  resultant  of  two  vectors,  where  the  co-ordinates 
of  the  moving  point  are  continuous  functions  of  the  time  admitting  first 
and  second  difiFerentials  which  are  also  continuous  functions.  He  notes 
that  the  accepted  definition  is  not  capable  of  direct  verification,  since  our 
means  of  observation  do  not  permit  us  to  follow  the  ultimate  details  of 
motion  of  a  material  point  and  to  discern  the  very  small  discontinuities  by 
which  it  may  be  affected.  If,  then,  the  motion  of  the  point  considered  be 
VOL.  XVI.— A. — 1918. 


Digitized  by 


Google 


HSAT.  329 

supposed  to  undergo  very  small  and  very  rapid  variations,  as  would  be  the 
case  with  an  irregular  disturbance  of  small  amplitude  {e.g.  the  Brownian 
movement),  it  is  no  longer  permissible  to  consider  two  neighbouring  positions 
on  the  trajectory,  while  there  is  need  to  distinguish  between  the  concealed 
movement  represented  l>y  the  irregular  motion  and  its  movement  as  repre- 
sented by  a  displacement  (apparently  continuous)  which  may  be  considered 
as  the  graph  of  mean  positions.  This  idea  of  distinction  between  the  two 
movements  is  not  original,  having  been  proposed  by  Helmholtz  in  his 
researches  on  the  second  principle  of  thermodynamics.  The  author 
elaborately  investigates  the  subject  vectorially  from  the  above  standpoint, 
and  substitutes  for  the  classical  definition  an  equivalent  one,  arrived  at  by 
considering  three  consecutive  positions  of  the  moving  point  separated  by  the 
same  infinitesimal  time-interval.  The  continuity  is  first  supposed  perfect, 
and  an  analytical  expression  for  the  revised  definition  is  obtained.  The  case 
when  the  motion  is  made  up  of  infinitesimal  discontinuities  is  then  developed, 
and  the  conclusion  drawn  that  the  motion  is  due,  not  only  to  the  given  forces, 
X  {Xy  y,  z),  Y  (x,  y,  z),  Z  (x,  y,  «),  which  are  functions  of  the  co-ordinates  alone, 
but  silso  to  forces  which  are  functions  of  the  speeds,  dxjdt,  dyjdt,  dzjdt. 
Under  these  assumptions  the  supposed  forces,  far  from  contradicting  the 
principle  of  the  independence  of  the  state  of  rest  or  motion,  are  a  necessary 
consequence  of  it 

The  author  does  not  suggest  that  his  considerations  give  a  complete 
solution  of  the  problem  of  the  dissipation  of  energy,  but  that  they  point  out 
means  by  which  difficulties  may  receive  adequate  treatment  He  then  con- 
•  siders  the  special  case  of  a  central  force  for  repulsion  and  attraction,  taking 
as  example  an  electron  directed  towards  a  position  of  equilibrium  by  a 
central  force  proportional  to  the  distance.  H.  H.  Ho. 

1016.  Molecular  Agitation  atAbsoluU  Zero.  A.  Einstein  and  O.  Stern, 
(Ann.  d.  Physik,  40.  8.  pp.  651-660,  March  20,  1918.)— This  paper  presents  an 
argument  for  the  assumption  that  there  is  some  agitation  and  energy  of  the 
molecules  even  at  the  absolute  zero.  The  results  of  Eucken's  work  on  the 
specific  heat  of  hydrogen  make  the  existence  of  the  energy  /tv/2  at  absolute 
zero  probable.  The  acceptance  of  this  value  of  the  energy  at  absolute  zero 
opens  a  way  to  derive  Planck's  radiation  formula  without  the  auxiliary 
assumptions  of  any  discontinuities  whatever.  It  may  be  noted  that  the 
second  form  of  Planck's  expression  for  the  energy  of  a  resonator  runs — 

E  =  Av/(^*T_  1)  +  /ry/a. 

This  gives  the  energy  hvll  at  zero  and  approaches  the  value  kT  at  high 
temperatures.    Planck's  first  form  omitted  the  second  term  on  the  right. 

E.  H.  B. 

1017.  Kinetic  Theory  and  Irreversibility,  E.  Borel.  (Journ.  de  Physique, 
8.  Ser.  6.  pp.  189-196,  March,  1918.)— Without  pretending  to  attain  a  mechani- 
cal explanation  of  irreversibility,  the  author  in  the  present  paper  endeavours 
to  point  out  how  such  a  solution  of  the  problem  should  be  sought     £.  H.  B. 

1018.  Black-body  Radiation  and  Quanta  Theory.  J.  de  Boissoudy. 
(Comptes  Rendus,  166.  pp.  766-768,  March  10, 1918.)— Discusses  the  form  of 
the  probability  function  in  the  Poincare  theory  of  Planck's  quanta  hypothesis 
of  complete  radiation  [see  Abstiract  No.  841  (1912)].  [Errata,  Ibid.  p.  1198, 
April  14,  1918.]  E.  H.  B. 
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SOUND. 

1019.  Air-currents  and  Auditorium  Acoustics,  F.  R.  Watson.  {Eng^ 
Record,  67.  pp.  265-968,  March  8,  1918.) — ^Theory  and  experiment  are  here 
applied  to  elucidate  the  possible  influence  of  air-currents  on  the  acoustical^ 
properties  of  the  auditoriums  in  which,  for  heating  or  ventilation,  they  are- 
made  to  occur.  The  subject  was  previously  attacked  by  W.  W.  Jacques  (Phil. 
Mag.  5.  vol.  7,  p.  Ill,  1879),  who  found  that  the  ventilating  system  of  the^ 
Baltimore  Academy  of  Music  was  so  arranged  that  it  had  a  very  pronounced 
action  on  the  acoustics.  According  to  the  survey  of  Jacques,  by  thistle  balls 
and  anemometer,  the  movement  of  the  air  in  the  above  theatre  was  as  follows. 
The  whole  supply  of  fresh  air  was  admitted  at  the  back  of  the  stage,  was  there 
warmed,  then  crossed  the  stage  horizontally  above  the  speakers,  actors,  or 
musicians,  passed  through  the  proscenium,  and  then,  somewhat  diagonally 
toward  the  .roof,  across  the  auditorium  in  one  grand  volume  and  with  gentle- 
motion  so  as  to  almost  entirely  prevent  the  formation  of  minor  air-currents^ 
It  was  exhausted  partially  by  an  outlet  in  the  roof,  and  partly  by  numerous, 
registers  in  the  ceilings  of  the  galleries.  From  this  central  outlet  and  from 
the  large  flues  of  the  registers,  the  air  passed  into  the  ventilating  tower  over 
the  great  chandelier,  whose  heat  supplied  part  of  the  motive  power  of  the 
circulation.  The  acoustics  of  this  auditorium  were  considered  excellent. 
The  weakest  voice  was  audible  to  every  seat  in  the  house ;  sounds  such  as 
a  sigh,  a  kiss,  or  even  the  simulated  breathing  of  the  somnambulist,  might 
be  heard  in  the  most  distant  parts  ;  and  all  musical  efFects  were  exactly 
appreciated.  All  singers  and  speakers  agreed  in  describing  the  facility  with 
which  the  voice  was  used  on  this  stage. 

The  present  author's  theoretical  examination  of  the  above  case,  based  on 
the  work  of  Rayleigh  and  of  Tyndall,  shows  that  the  portions  of  sound  passing 
steeply  upwards  and  forwards  from  the  stage  would  be  almost  entirely  trans- 
mitted into  the  warmer  air-current  overhead.  On  the  other  hand,  those  parts 
of  the  sound  that  rise  but  slightly  in  their  forward  motion,  strike  very 
obliquely  the  boundary  between  the  cold  and  the  warm  air,  and  are  thereat 
almost  entirely  reflected.  These  conclusions  theoretically  reached  were 
experimentally  corroborated  in  part  by  the  timing  of  the  residual  sounds  or 
resonance  from  an  organ-pipe  in  a  room  with  and  without  burners  lit. 

As  to  minor  factors  affecting  the  relative  amounts  of  transmission  and 
reflection,  it  is  found  that  the  more  or  less  moisture  and  local  slow  motions 
of  the  warming  and  ventilating  currents  will  have  only  a  negligible  effect.. 
The  magnitude  of  the  reflection  at  the  boundary  of  cold  and  warm  air  depends 
chiefly  on  density  ratio,  and  therefore  upon  temperature  difference.  Hap- 
hazard currents  of  air  or  those  intervening  between  the  speaker  and  the 
audience  are  detrimental,  and  should  be  avoided.  E.  H.  B« 

1020.  Phonographic  Investigations  of  Consonants^  L.  R6thi.  (Akad.  Wiss, 
Wien,  Ber.  121.  2a.  pp.  1595-1609,  Oct.,  1912.  Communication  from  the 
Phonogramm-Archivs-Kommission.)— This  work  forms  part  of  an  endeavour 
to  make  phonograph  records  legible,  it  being  desired  if  possible  to  establish 
the  wave-forms  for  each  letter  of  the  phonetic  alphabet.  In  the  research  the 
experimental  arrangement  of  F.  Hauser  was  adopted,  both  glass  and  ebonite 
diaphragms  being  used.  A  number  of  consonants  and  semi-vowels  were 
dealt  with,  the  following  being  represented  in  photographic  reproductions  : — 
H,  L,  M,  N,  R,  P,  T,  K,  F,  Ss,  Sch,  Ch  (forward  and  backward).  E.  H.  B, 
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THEORY,  ELECTROSTATICS,  AND  ATMOSPHERIC  ELECTRICITY. 

1021.  Equilibrium  between  Oscillators ,  Free  Electrons,  and  Radiant  H^aL 
M.  Planck.  (Preuss  Akad.  Wiss.  Berlin,  Ber.  18.  pp.  860-368, 1918.)--A 
mathematical  and  physical  treatment  of  the  subject  on  the  basis  of  the 
author's  quantum  hypothesis  of  the  second  form  in  which  the  emission  only  is 
discontinuous ;  the  absorption  of  radiation  and  the  free  propagation  of  electro- 
magnetic waves  in  vacuo  follow  Maxwell's  equations.  After  an  introduction 
and  statement  of  the  physical  assumptions,  expressions  are  obtained  for  (i)  the 
energy  of  the  vibrations  of  the  oscillators,  (ii)  the  energy  of  free  electromag- 
netic radiation,  (iii)  the  energy  of  free  electrons.  Equilibrium  conditions  and 
irreversible  phenomena  are  dealt  with  at  the  clase.  [See  Abstract  No.  1016 
(1012).]  E.  H,  B. 

1022.  Electromagnetics  and  Relativity.  S.  J.  Bamett.  (Science,  87. 
pp.  560-661,  April  11, 1918.)— A  defence  of  the  author's  position  against  the 
opinion  raised  by  A.  L.  Kimball.     [See  Abstract  No.  210  (1918).]        E.  H.  B. 

1023.  Atmospheric  Potential.  E.  MacLennan.  (Nature,  90.  pp.  647- 
648,  Feb.  18, 1918.)— Calls  attention  to  the  paradox  that  in  spite  of  a  potential 
gradient  of  100  volts  per  metre  there  is  no  current  in  a  vertical  conductor  in 
the  earth's  electrostatic  field.  E.  E»  F. 

1024.  Homed  Lightning  Conductors  and  Related  Phenomena,  H.  Gh:«in- 
acher.  (Deutsch.  Phys.  Gesell.,  Verb.  16.  6.  pp.  128-188,  March  16, 1918.)— 
The  usual  explanation  given  of  the  action  of  horned  lightning  conductors  is, 
that  at  the  narrowest  part  the  lighted  arc  is  forced  upwards  mainly  by  the 
action  of  hot  air,  and,  it  attains  such  a  length  on  reaching  the  horns  that  it  is 
extinguished.  This  explanation  is  unsatisfactory.  One  is  now  given  in  which 
the  action  is  considered  as  mainly  electromagnetic,  and  experiments  are 
described  to  show  that  this  is  the  true  explanation  of  the  phenomenon.  Ex- 
periments are  also  described  in  which  the  discharge  is  produced  by  weak 
currents,  and  photographs  are  given  illustrating  the  results  obtained  at  low 
pressures.  A.  E.  G. 

1025.  Atmospheric  Electrification  during  Dust-storms,  V.  H.  Jackson. 
(Nature,  91.  p.  218,  May  1, 1918.)— It  is  found  that  at  Patna  in  North  India 
westerly  winds,  which  occur  in  the  daytime  from  the  middle  of  March  tiU 
June  and  raise  a  great  deal  of  dust,  are  associated  with  a  large  negative 
potential  gradient.  On  one  occasion  a  negative  gradient  of  about  1660 
volts/m.  was  measured.  The  author  concludes  that  probably  from  9  a.m.  to 
6  p.m.  on  the  majority  of  days  from  March  to  June  the  potential  gradient 
over  a  large  portion  of  Northern  India  is  negative  and  very  large.  This 
association  of  negative  potential  gradient  with  dust-storms  is  similar  to  that 
found  by  Rudge  in  South  Africa  [see  Abstract  No.  667  (1918)].  J.  S.  Di. 
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DISCHARGE  AND  OSCILLATIONS. 

1026.  lonisaiion  of  Potassium  Vapour  by  Ultra-violet  Light,  S.  H.  Ander- 
son. (Phys.  Rev.  1.  Ser.  2.  pp.  288-286,  March,  1918.)— The  general  method 
of  determining  the  ionisation  of  potassium  vapour  by  ultra-violet  light  con- 
sists in  measuring  the  current  produced  between  two  electrodes  which  are 
placed  in  a  highly  exhausted  tube  containing  K- vapour,  when  a  given  p.d.  is 
applied  across  the  electrodes  and  a  beam  of  ultra-violet  light  is  passed 
through  the  vapour  between  the  electrodes.  The  minimum  current  observed 
at  a  temperature  of  55°  C.  is  1'5  X  10~"  amp.,  which  is  an  order  of  magnitude 
quite  different  from  the  currents  due  to  ionisation  of  any  other  vapour  or  gas 
by  ultra-violet  light.  When  the  tube  is  maintained  for  some  time  at  55°  C.  an 
increase  occurs  in  the  conductivity  which  is  not  easy  to  explain,  and  it  is 
further  observed  that  a  current  of  the  same  order  can  then  be  obtained  at 
room  temperature,  although  before  heating  no  current  at  all  could  be 
detected.  It  is  suggested  that  this  increase  in  ionisation  is  due  to  the 
addition  of  traces  of  foreign  gas.  A.  E.  G. 

1027.  Mobility  of  Ions  in  Dense  Media.  H.  J.  van  dcr  Bijl.  (Deutsch. 
Phys.  GesclL,  Verb.  15.  6.  pp.  210-218,  March  80,  1918.)— A  continuation  of 
previous  work  [see  Abstract  No.  108  (1918)].  A  new  method  was  used  to 
determine  the  distribution  of  the  ions  between  two  plates  between  which 
there  was  a  strong  field.  The  distribution  curve  was  then  used  to  determine 
the  ionic  mobilities.  If  to  is  the  point  where  the  curve  cuts  the  time  axis,  P  the 
difference  of  potential  between  the  plates  and  d  the  distance  apart,  then 
the  mobility  u  is  given  by  Ms=rf//oP.  This  formula  gives  the  mobility 
of  the  positive  or  negative  tons  according  as  the  field  is  positive  or 
negative.  Experiments  were  carried  out  with  hexane  and  carbon  tetra- 
chloride. For  hexane  the  mobilities  of  the  positive  and  negative  ions  were 
found  to  be  5*70  x  10"*  and  4*07  x  10-*(cm./sec.)/( volt/cm.).  The  correspond- 
ing values  obtained  by  Jaffe  were  6*08  x  10-*  and  4*17  x  10-*.  For  carbon 
tetrachloride  the  values  were  2*44  x  10-*  and  2*42  x  10-^,  which  are  in  fair 
agreement  with  the  value  2*28  x  10**  previously  obtained  by  the  author. 

A.W. 

1028.  Ionisation  produced  by  Heated  Salts,  C.  Sheard.  (Phil.  Mag.  25. 
pp.  870-389,  March,  1918.)— Experiments  were  made  with  Cdit  heated  to 
various  temperatures  up  to  the  melting-point  402°  C.  The  salt  was  heated  in 
a  tube  A  connected  to  a  tube  B,  and  it  was  shown  that  there  could  be  a  large 
ionisation  in  B  even  with  a  saturation  potential  in  A.  This  suggests  that  the 
ionisation  is  partly  due  to  the  vapour.  It  was  found  that  on  heating  the 
original  salt  there  is  a  large  negative  emission  and  practically  no  positive.  As 
the  heating  continues  the  positive  ionisation  increases  to  a  maximum  and  then 
falls  away ;  the  negative  continually  diminishes.  Further  experiments 
showed  that  iodine  alone  gives  large  currents  when  heated,  and  a  comparison 
with  CdIt  showed  that  some,  at  least,  of  the  negative  ionisation  effects  are 
probably  due  to  the  subsequent  ionisation  of  the  iodine  vapouc  which  is 
liberated  by  chemical  dissociation  in  visible  quantities.  E.  M. 

1029.  Photoelectric  Emission  of  Electrons  from  Calcium,  R.  Pohl  and  P. 
Pringsheim.  (Deutsch.  Phys.  Gesell.,  Verb.  15.  5.  pp.  111-122,  March  15, 
1918.)— The  results  obtained  with  Mg  and  Al  have  already  been  given  [see 
Abstract  No.  1412  (1912)] .    Ca  is  now  found  to  possess  for  the  wave-length 
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interval  280  to  700  /^i  a  normal  photoelectric  electron  emission,  Le,  the 
number  of  electrons  emitted  per  unit  of  absorbed  light-energy  is  independent 
of  the  orientation  of  the  electric  light-vectors.  The  curve,  which  shows  the 
number  of  electrons  emitted  per  calorie  of  light  energy  as  function  of  the  wave- 
length, has  a  maximum  between  800  and  400  /i/i.  The  maximum  with  equal 
light  absorption  occurs  so  much  the  sharper  the  smaller  the  angle  of  inci- 
dence of  the  light.  The  reason  for  this  is,  that  in  the  ultra-violet  where  the 
light  penetrates  deeply  into  the  feebly  reflecting  Ca,  only  a  very  small  pro. 
portion  of  the  liberated  electrons  are  able  to  escape  from  the  metal,  while 
when  the  light  is  absorbed  in  a  relatively  thin  layer  the  greater  part  of  the 
electrons  set  free  escape  from  the  surface  of  the  metal.  It  is  shown  that  the 
maximum  with  Ca  cannot  be  identified  with  the  resonance  maximum  of 
selective  photo-effects.     [See  also  Abstract  No.  1082  (1918).]  A.  E.  G. 

1030.  Phoioelecirk  Properties  of  Thin  Platinum  films.  J.  Robinson. 
(Phil.  Mag.  26.  pp.  115-182,  Jan.,  1918.)— A  further  study  of  the  effect  described 
by  Stuhlmann  [see  Abstracts  Nos.  260  (1911)  and  1408  (1912)],  with  especial 
regard  to  the  critical  thickness  of  the  film  for  which  the  photoelectric  current 
and  the  velocities  of  the  electrons  are  the  same  on  the  incident  and  the 
emergent  sides.  It  is  found  that  this  happens  at  the  same  value  of  the  thick- 
ness in  both  cases.  The  dissymmetry  for  velocities  is  not  so  strongly  marked 
as  for  currents.  As  the  thickness  of  the  film  increases  through  the  value 
10~^  cm.,  the  photo-current  increases  suddenly.  The  ratio  of  emergent  to 
incident  current  is  constant  for  films  thinner  than  10~~^  cm.,  and  begins  to 
diminish  after  the  sudden  increase  in  current  has  set  in.  Radiations  from  the 
spark  produce  much  quicker  electrons  than  those  from  the  arc.  The  dis- 
symmetry is  more  strongly  marked  the  quicker  the  electrons  produced.  It  is 
shown  that  it  is  possible  that  photo-electrons  possess  sufficient  energy  to 
ionise  molecules  of  platinum,  and  that  it  is  this  which  leads  to  the  best 
explanation  of  the  sudden  rise  of  the  photo-current  at  10~^  cm.  The  thickness 
of  film  which  gives  the  sudden  rise  of  current  is  the  same  for  slow  and  quick- 
moving  electrons.  The  orientation  of  the  plane  of  polarisation  of  the  light 
has  no  influence  on  the  dissymmetry.  E.  E.  F. 

1031.  Formation  of  Nuclei  in  Gases  by  Ultra-violet  Light,  F.  Bortini. 
(N.  Cimento,  6.  Ser.  6.  pp.  101-118,  Feb.,  1918.)— Repeating  the  experiments 
of  C.  T.  R.  Wilson  and  of  Sachs  [Abstract  No.  918  (1911)],  but  filtering  the 
gases  through  asbestos,  and  avoiding  rubber  connections,  the  author  finds 
that,  contrary  to  these  investigators,  even  much  beyond  the  ratio  vt/vi  s  1*88 
no  formation  of  cloud  occurs.  Ammonia  forms  nuclei  having  a  radius  of 
8*7  X  10-'  cm.,  and  air  containing  CSt  nuclei  with  a  radius  of  5*96  X  10^'  cm. 
No  nuclei  are  produced  with  nitrogen  in  presence  of  water-vapour,  and  no 
hydrogen  peroxide  could  be  detected  in  this  case,  even  after  prolonged 
exposure  to  ultra-violet  light.  The  results  obtained  support  Lenard  and 
Ramsauer's  conclusions  that  the  formation  of  cloud  is  due  to  the  production 
of  solid  chemical  compounds  by  the  action  of  the  light.  W.  H.  Si. 

1032.  Selective  Photo-efect  in  Relation  to  Absorbed  Light-energy.  R.  Pohl 
and  P.  Pringsheim.  (Deutsch.  Phys.  Gesell.,  Verh.  15.  6.  pp.  178-185, 
March  80, 1918.)— In  the  previous  experiments  carried  out  to  investigate  the 
selective  photo-effect  of  the  alkali  metals  the  authors  have  considered  the 
number  of  electrons  generated  per  unit  of  incident  light-energy  as  a  function 
of  the  wave-length  [see  Abstract  No.  1749  (1910)].    The  object  of  the  present 
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experiments  is  to  determine  the  relation  between  the  number  of  electrons 
liberated  per  unit  of  absorbed  light-energy  and  the  wave-length.  It  is  found 
that  the  resonance  maxima  of  the  sdective  photo-effects  for  K  and  Na  become 
much  more  pronounced,  in  comparison  with  the  simultaneously  present 
normal  effect,  so  soon  as  the  number  of  liberated  electrons  per  unit  absorbed 
light-energy  is  considered  as  a  function  of  the  wave-length.  The  resonance 
regions  of  the  selective  photo-effects  coincides  with  the  regions  of  higher 
optical  reflection.  The  total  charge  carried  by  the  electrons,  emitted  on 
account  of  the  absorption  of  one  calorie  light-energy,  amounts  to  in  the 
middle  of  the  resonance  regions  for  K  about  50  x  10~*,  and  for  Na  about 
120  X  10^  coulomb.  .  These  values  are  considerably  increased  for  the 
coloured  colloidal  modifications,  so  that  for  both  K  and  Na  the  charge 
amounts  to  about  860  X  10~^  coulomb/cal.,  and  gives  resonance  curves  of  a 
sharpness  which  have  not  previously  been  observed  in  unpolarised  light.  The 
influence  of  the  colloidal  state  cannot  in  this  case  be  ascribed  to  increased 
absorption  of  light,  but  the  cause  must  be  looked  for  in  the  extremely  small 
diam.  of  the  metal  particles.  A.  E.  G. 

1033.  Presence  of  Helium  in  the  Gas  from  the  Interior  of  an  X-Ray  Bulb. 
W.  Ramsay.  (Chem.  Soc.,  Joum.  108.  pp.  264*266,  Feb.,  1918.)— In  a 
previous  note  [Abstract  No.  1788  (1912)]  the  author  stated  that  the  residual  gas 
extractable  by  heating  the  glass  of  an  X-ray  bulb  contained  a  measurable 
trace  of  He,  in  which  the  Ne  spectrum  could  also  be  identified.  In  the  present 
paper  the  experiment  is  described  in  more  detail,  and  the  result  confirmed  as 
follows  :  The  exit  tube  of  an  old  X-ray  bulb  was  connected  by  means  of 
thick-walled  rubber  tubing  with  a  Topler  pump,  the  drawn*out  end  of  the 
exit  tube  having  previously  been  scratched  with  a  glass  knife  so  that  it  could 
be  broken  through  the  rubber  by  the  help  of  pliers.  Before  this  was  done, 
all  air  was  pumped  out  of  the  connecting  tube.  The  X-ray  bulb  stood  in  an 
air-bath  of  asbestos  card,  and  was  heated  to  about  860^.  After  a  ccql  of  pure 
oxygen  had  been  admitted  to  "  wash  "  out  the  X-ray  bulb  the  gases  were 
pumped  off  and  placed  in  contact  with  charcoal  cooled  by  liquid  air  in  order 
to  condense  out  all  gases  except  H,  He,  and  Ne.  The  residual  gas  then  gave 
the  spectrum  of  He,  the  two  stronger  red  lines  of  Ne  also  being  visible. 
This  process  was  repeated  with  two  more  X-ray  bulbs,  and  the  volume  of  the 
combined  residual  gases  was  0*89  mm.*.  Test  experiments  were  tried  which 
showed  that  the  effect  was  real,  and  that  the  gas  was  not  derived  from  any  air 
which  might  have  leaked  in.  E.  M. 

1034.  Experiments  on  the  Electrical  Discharge  in  Helium  and  Neon.  H.  £. 
Watson.  (Cambridge  Phil.  Soc,  Proc  17.  No.  1.  pp.  90-107,  Feb.  14, 1918.)— 
This  investigation,  which  is  of  a  preliminary  nature,  had  as  its  original  object 
the  determination  of  the  kathode-fall  and  minimum  potential  necessary  to 
produce  a  spark  between  two  electrodes  in  all  inactive  gases.  Measurements 
have  been  made  of  the  spark  potentials,  at  different  pressures,  between 
plane  Al  electrodes  in  very  pure  helium  and  neon,  no  external  exciting  agent 
being  used.  With  electrodes  15  mm.  apart  the  normal  minimum  spark 
potentials,  excluding  a  lower  value  obtained  on  the  first  passage  of  the  current, 
are  found  to  be  184  and  200  volts  for  He  and  Ne  respectively,  the  correspond- 
ing pressures  being  2*4  and  2*8  mm.  respectively.  For  a  perfectly  uniform 
field  the  p.d.'s  might  possibly  be  2  or  8  volts  less.  At  pressures  higher  than 
these  the  curve  connecting  spark  potential  and  pressure  does  not  assume  a 
linear  form  until  the  pressure  rises  to  about  10  mm.    After  this  point  the 
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gradients  are  80  volts  per  cm.  pressure  for  He,  and  22  volts  per  cm.  for  Ne 
The  kathode-fall  with  Ai  electrodes  which  have  been  well  **  run  "  is  at  most 
164  volts  for  He  and  170  volts  for  Nc.  Consequently,  it  does  not  appear  to  be 
«qnal  to  the  minimum  spark  potential.  With  a  kathode  of  sodium-potassium 
alloy  ih  Ne  the  minimum  spark  potential  is  near  to  and  not  greater  than 
145  vcdts,  and  the  kathode-fall  is  85  volts.  The  kathode-fall  in  Ne  with 
kathodes  of  Cu,  C,  Mg,  and  Ca  is  approximately  221,  217, 150,  and  150  volts 
respectively.  Four  abnormal  and  alternative  forms  of  discharge  are  observed  : 
{a)  Corresponding  to  a  state  of  very  high  resistance  in  the  gas  under 
examination;  (6)  a  variation  of  this  corresponding  to  a  transition  stage 
between  it  and  the  normal  discharge ;  (c)  an  intermittent  discharge,  the 
frequency  of  which  can  be  controlled ;  and  {d)  corresponding  to  the  discharge 
from  a  Wehnelt  kathode.  The  fatigue  of  the  electrodes  is  found  to  be  con- 
siderable and  of  two  kinds.  Firstly  a  true  fatigue,  and  secondly  a  reluctance 
to  allow  the  current  to  start  a  second  time  when  one  discharge  has  already 
passed.  Measurements  made  on  the  efficiency  of  the  light  from  the  negative 
glow  show  this  to  be  less  than  was  to  be  expected.  Peculiar  phy^ological 
«£Fects  corresponding  to  arc  blindness  are  also  observed.  A.  E.  G. 

1036.  Disruptive  Discharge  due  to  the  Combined  Action  of  Tivo  Striated 
Positive  Columns,  A.  Wehnelt.  (Dcutsch.  Phys.  GeselL,  Verb.  15.  5. 
pp.  140-142,  March  15, 1918.) — ^The  discharge  tube  used  is  Y-shaped,  having  two 
kathodes,  one  on  each  of  the  arms,  the  anode  being  placed  at  the  end  of  the 
third  branch.  It  is  arranged  that  one  kathode  can  be  adjusted  at  will.  When 
the  movable  kathode  is  placed  so  that  the  striations  of  both  systems  exactly 
coincide,  a  steady  striated  positive  column  is  seen  in  the  common  portion  of 
the  tube,  and  the  discharge  is  continuous,  as  is  indicated  by  a  telephone  and 
rotating  mirror.  When  the  striations  due  to  one  arm  fall  exactly  between 
those  due  to  the  other  arm  a  disruptive  discharge  occurs  in  the  common 
branch.  The  telephone  in  circuit  gives  a  very  high  note,  and  the  rotating 
mirror  indicates  that  the  striations  follow  each  other  exceedingly  rapidly.  On 
this  account,  to  the  naked  eye,  the  positive  column  appears  almost  unstriated. 
These  experiments  succeed  equally  well  for  all  pressures  at  which  a  clearly 
defined  striated  column  is  obtainable.  A.  E.  G. 

1 036.  Presence  of  Neon  in  Hydrogen  after  Passage  of  Electric  Discharge  through 
ihe  latter  at  Low  Pressures.  J.  N.  Collie  and  H.  S.  Patterson.  (Chem.  Soc, 
Journ.  108.  pp.  419-426,  March,  1918.) — This  communication  is  divided  into 
two  parts,  as  both  authors  independently  approached  the  problem  from 
different  points  of  view.  Some  years  ago  Collie  noticed  that  many  minerals, 
notably  sodalite  and  fluorspar,  change  colour  when  bombarded  by  kathode 
rays ;  at  the  same  time  much  gas  is  given  o£E.  He  had  also  noticed  that 
neon  was  present  in  the  gas  emitted  from  calcium  fluoride  under  the  action  of 
the  kathode  rays  [see  Abstract  No.  1788  (1912)].  It  is  found  to  be  excessively 
difficult  to  get  calcium  fluoride  in  a  condition  so  as  to  give  no  gas  when 
bombarded  by  kathode  rays.  As  this  gas  consists  almost  entirely  of  carbon 
monoxide,  hydrogen,  oxygen,  and  a  trace  of  silicon  fluoride,  it  had  presumably 
been  formed  from  the  calcium  fluoride,  water,  and  carbonaceous  matter  in 
the  tube.  The  above  mixture  of  gases  is  sparked,  then  treated  with  liquid 
air  and  charcoal,  and  the  residue,  which  contains  neon,  forced  up  into  a 
capillary  tube,  where  its  spectrum  can  be  obtained.  In  all,  85  experiments, 
some  of  which  are  described,  have  been  carried  out  for  the  purpose  of 
investigating  this  point,  and  neon  was  found  every  time.    The  investigation 
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was  undertaken  by  Patterson  with  the  object  of  endeavouring  to  verify  certain 
deductions  from  the  formula  for  electronic  mass,  m=B2^/8a.  Since  the 
electric  charge  on  the  a-partide  is  twice  that  on  the  hydrogen  ion,  while  their 
masses  are  in  the  ratio  of  4  to  1,  it  follows  that  the  radius  of  the  seat  of  the 
major  part  of  the  mass  of  an  atom  may  be  the  same  in  each  case.  If  there- 
fore, by  means  of  the  electric  discharge,  a  second  electric  charge  could  be  given 
to  the  seat  of  mass  of  the  hydrogen  ion,  an  a-particle  might  be  produced,  in 
which  case  it  would  be  possible  to  convert  a  hydrogen  atom  into  one  of 
helium.  One  way  of  attempting  to  verify  these  deductions  seemed  to  be  to 
subject  hydrogen  at  a  low  pressure  to  the  electric  discharge,  and,  after 
removing  the  excess  of  hydrogen,  to  examine  the  residue  in  a  small  spectrum 
tube.  The  facts  obtained  as  the  result  of  the  combined  experiments  appear 
to  be  as  follows : — Neon  cannot  be  obtained  from  either  the  glass  or  the 
electrodes  by  heating  alone.  The  neon  found  is  not  due  to  air  leaking  in 
during  experiment.  Glass,  either  when  heated  to  near  its  softening  point, 
or  under  the  action  of  kathode  rays,  is  not  permeable  to  ordinary  neon  or 
helium.    The  hydrogen  and  the  oxygen  used  did  not  contain  neon. 

The  explanation  of  these  facts  remains  an  open  question.  A.  E.  G. 

1037.  Dynamical  Characteristics  of  the  WehneJt  Valve  Tube.  R.  A.  Porter. 
(Ann.  d.  Physik,  40.  8.  pp.  661-«01,  March  90, 1918.  Extract  of  Dissertation, 
Gottingen.)— It  is  found  that  the  lighting  tension,  for  a  given  pressure  and 
frequency  of  alternating  current,  is  apparently  a  constant  for  the  tube,  which 
shows  that  it  is  independent  of  the  glow  temperature  of  the  kathode.  It 
decreases  with  increasing  pressure  and  is  influenced  by  the  nature  of  the  gas 
contained  in  the  tube,  the  lighting  tension  for  air  being  the  highest,  then  that 
for  hydrogen  and  oxygen,  and  finally  that  for  air  containing  mercury  vapour. 
It  increases  with  increasing  frequency.  The  statical  and  dynamical  charac^ 
teristics  of  the  tube  have  'been  measured.  The  alteration  of  the  dynamical 
characteristic  is  investigated  when  tension,  resistance,  kathode  temperature, 
pressure,  frequency,  and  nature  of  the  contained  gas  are  separately  varied. 
It  is  found  that  this  characteristic  shows  marked  hysteresis  effects.  An 
explanation  of  the  phenomena  based  on  the  ionic  theory  is  put  forward. 

A.  E.  G. 

1088.  Electrical  Vibrations  associated  with  Thin  Rods.  H.  M.  Macdonald. 
(Phil.  Mag.  25.  pp.  427-428,  March,  1918.)— In  reply  to  Rayleigh's  treatment 
of  this  case  [see  Abstract  No.  667  (1918)],  the  author  puts  forward  the  view 
that  the  disturbance  in  the  immediate  neighbourhood  of  the  free  end  that 
gives  rise  to  the  radiation  in  question  appears  to  be  of  the  same  kind  as  in  the 
electrical  discharge  from  a  conductor  with  a  sharp  point  on  it  E.  H.  B» 

1039.  Propagation  of  Hertz  Waves  along  Metal"  and  Liquid-surfaces^ 
F.  Erb.  (Jahrbuch  d.  drahtlosen  Telegraphie,  6.  pp.  521-541,  March,  1918. 
Extract  from  Dissertation,  Braunschweig.) — The  author  investigates  the  pro- 
pagation of  Hertz  electric  waves  along  the  stu-face  of  metal  and  of  salt 
solutions.  The  apparatus  is  carefully  described.  To  determine  the  direction 
of  the  incident  radiation  a  special  receiver  is  used  consisting  of  five  simple 
receivers  mounted  parallel  to  each  other  on  a  glass  plate  with  the  thermo- 
couples  connected  in  series.  The  wave-length  employed  is  16*7  cm.  The 
experiments  show  that  the  radiation  is  partly  reflected  at  the  edges  of  the 
metal  path,  and  that  in  consequence  the  radiation  follows  aloug  the  surface 
of  a  metal  path  bent  in  its  own  plane.  Around  the  surface  of  a  metal 
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cylinder  the  radiation  energy  falls  off  in  a  manner  which  agrees  tolerably 
with  the  Poincare-March  formula.  Along  the  surface  of  salt  solutions  the 
radiation  energy  falls  off  much  more  quickly  than  theory  requires.      T.  P.  B. 

1040.  Effect  of  Junctions  on  the  Propagation  of  Electric  Waves  along 
Conductors.  Rayleigh.  (Roy.  Soc,  Proc.  Ser.  A.  88.  pp.  108-110,  Feb.  24, 
1918.) — An  experiment  of  Hertz  suggests  to  the  author  some  interesting 
problems  in  electric-wave  propagation.  In  its  original  form  waves  of  the 
simplest  kind  travel  in  the  positive  direction,  outside  an  infinitely  thin  con- 
ducting cylindrical  shell  which  comes  to  an  end  at  a  given  plane.  Coaxial 
with  the  cylinder  a  rod  or  wire  extends  to  infinity  in  both  directions.  The 
conductors  being  supposed  perfect,  it  is  required  to  determine  the  waves 
propagated  onwards  beyond  the  cylinder  on  the  positive  side  of  the  plane,  as 
well  as  those  reflected  back  outside  the  cylinder  and  in  the  annular  space 
between  the  cylinder  and  the  rod.  To  bring  the  problem  within  the  scope 
of  approximate  methods  an  external  coaxial  conducting  sheath  is  introduced 
extending  to  infinity  in  both  directions,  the  diam.  of  the  sheath  being  small 
in  comparison  with  the  wave-length  of  the  vibrations.  Equations  are  then 
derived,  in  the  first  place  for  waves  in  two  dimensions,  and  some  of  these  are 
found  to  be  identical  with  those  which  apply  in  two  dimensions  to  aerial 
vibrations  executed  in  spaces  bounded  by  fixed  walls.  The  analogy  throws 
light  upon  the  question  under  what  circumstances  electric  waves  are  guided 
by  conductors.  Some  high  authorities  regard  such  guidance  as  ensuing  in 
all  cases  as  a  consequence  of  the  boundary  condition  fixing  the  direction 
of  the  electric  force,  but  in  acoustics,  though  a  similar  condition  holds  good, 
there  is  no  guidance  of  aerial  waves  round  convex  surfaces,  and  it  follows 
there  is  none  in  the  two-dimensional  electric  vibrations  under  consideration. 
Near  the  concave  surface  of  walls  there  is  in  both  cases  a  whispering-gallery 
effect.  The  extreme  case  of  Hertz's  problem  (as  modified)  is  next  considered, 

.  viz.  when  all  the  radii  of  the  cylindrical  surfaces  concerned  become  infinite, 
followed  by  the  other  cases.  The  success  of  the  method  used  in  the  problems 
depends  upon  the  assumption  of  a  great  wave-length,  which,  while  consti- 
tuting a  limitation,  has  the  advantage  of  eliminating  the  irregular  motion  at 
the  junctions.  H.  H.  Ho. 

1041.  Hertzian  Oscillations  from  Kathode.  K.  Birkdand.  (Comptes 
Rendus,  166.  pp.  879-881,  March  17, 1918.)— Electrical  oscillations  are  found 
to  be  produced  by  the  intermittent  discharge  emanating  from  isolated  spots 
on  the  kathode  of  a  Crookes  tube.  E.  H.  B. 

1042.  Emission  of  Particles  by  Heated  Silver,  D.  M.  Shaw.  (Nature,  90. 
p.  694,  Jan.  80, 1918.) — Discusses  the  effects  of  heated  silver  in  contact  with 
surfaces  of  porcelain,  plaster  of  Paris,  etc.  E.  M. 
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1048.  Electric  Conductivity  of  Glass  and  Rock  Crystal.  R.  Ambronn. 
(Phys.  iZeitschr.  14.  pp.  112-118,  Feb.  1,  1918.)— It  was  found  necessary  to 
use  polarisable  electrodes  of  burnt-in  platinum.  On  account  of  electrolysis 
the  current  was  made  alternating  through  the  specimen,  but  was  measured 
as  direct  current  on  account  of  the  small  e.m.f.  necessary.  It  is  shown  that 
the  law  of  constant  equivalent  conductivities  of  dilute  solutions  is  applicable 
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to  the  constituents  of  the  glass.  Constants  are  evaluated  for  NatO,  CaO,  and 
SiOf.  The  results  obtained  with  rock  crystal  show  that  whatever  electric 
conductivity  there  is  is  due  to  sodium  ions,  which  are  only  capable  of  moving 
along  the  principal  axis.  Conduction  is,  therefore,  only  obtained  if  parts 
of  the  platinised  surfaces  serving  as  electrodes  are  joined  by  conducting 
filaments  parallel  to  the  principal  axis.  E.  E.  F. 

1044.  The  Effect  of  Magnetic  Fields  on  Resistance,  C.  W.  Heaps.  (Phil. 
Mag.  24.  pp.  818-819,  Dec,  1012.)— The  author  in  a  former  paper  described 
experiments  on  the  resistance  of  iron,  nickel,  cadmium,  and  Heusler  alloy 
in  transverse  and  longitudinal  fields.  The  present  paper  gives  an  account 
of  experiments  undertaken  to  find  whether  it  is  a  general  rule  in  all  para- 
and  dia-magnetic  metals  for  a  transverse  field  to  produce  a  greater  effect 
than  a  longitudinal,  and  natural  crystals  were  specially  investigated.  The 
following  are  the  results  arrived  at : — (1)  For  para-  and  dia-magnetic  metals 
a  transverse  field  produces  a  greater  increase  of  resistance  than  a  longitudinal 
field,  and  for  small  magnetising  forces  the  increase  is  proportional  to  the 
square  of  the  field  strength.  (2)  Crystals  of  lead  sulphide  in  a  magnetic 
field  behave  like  an  isotropic  para-  of  dia-magnetic  metal  (8)  The  resistance 
of  iron  pyrites  is  unaltered  by  a  magnetic  field,  and  the  change,  if  any,  is  less 
than  2  X  10"^  per  ohm  for  a  field  of  10,000.  (4)  Whatever  the  direction 
of  the  magnetising  force  the  resistance  of  molybdenite  decreases.  (5)  The 
behaviour  of  magnetite  in  a  magnetic  field  indicates  that  it  has  a  very  com- 
plex intenud  structure.  For  fields  over  4000  or  6000  after  saturation  dR/R 
and  H  are  always  connected  in  a  linear  relation.  This  indeed  appears  to 
be  a  general  rule  in  high  fields.  For  a  non-magnetic  substance  crystallising 
in  regular  form  the  internal  structure  may  have  no  efFect  on  the  change 
of  resistance  in  a  magnetic  field,  but  for  ferro-magnetic  metals  the  crys- 
talline character  may  play  an  important  part,  since  the  orientation  of  the 
minute  crystals  may  influence  the  general  change  of  resistance  caused  by , 
magnetisation.  J.  }.  S. 

1046.  Determination  of  High-frequency  Resistance,  L.  Hdgelsberger. 
(Deutsch.  Phys.  GeselL,  Verh.  16.  6.  pp.  167-170,  March  16,  1918.)— The 
author  determines  the  resistance  of  a  secondary  oscillation  circuit  coupled  to 
a  primary  by  inserting  two  inductionless  resistances  in  the  circuit  and 
determining  the  resonance  deflections  of  the  galvanometer,  first  when  there 
is  no  added  resistance,  and  then  in  the  two  cases  when  the  resistances  are 
inserted  in  the  circuit.  T.  P.  B. 

1046.  Resistivity  of  Metals,  E«  F.  Northrup  and  V.  A.  Suydam. 
(Frank.  Inst.,  Journ.  176.  pp.  163-161,  Feb.,  1918.) — Observations  were  made 
on  the  resistivity  of  Cd,  Pb,  Sn,  Zn,  Bi,  and  Sb,  at  various  temperatures  from 
about  20*^  C.  to  near  the  boiling-point  of  the  substance.  The  results  are  given 
in  curves  and  a  series  of  tables,  but  a  description  of  the  method  of  investiga- 
tion is  deferred  till  a  subsequent  paper.  !•  }•  S* 

1047,  Influence  of  Temperature  and  Pressure  on  the  Electrical  Resistance  of 
Metals,  E.  Griiaeisen.  (Deutsch.  Phys.  Gesell.,  Verh.  16.  6.  pp.  186-200, 
March  80, 19180 — '^^^  more  important  points  in  this  paper  are  as  follows  : — 
The  electrical  resistance  of  pure  metals  increases  at  very  low  temperatures 
proportionally  to  a  universal  function  of  T//3V,„,  where  V„.  is  determined  by 
the  atomic  heat,  and  fi  is  the  known  constant  h/k  of  Planck's  radiation  theory, 
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The  reasons  for  the  adoption  of  this  function,  in  place  of  that  calculated  by 
Wien  for  resistance,  are  given.  The  assumption  made  by  Wien,  that  the 
number  of  collisions  between  electrons  and  atoms,  or  the  reciprocal  free 
path,  is  proportional  to  the  square  of  the  atomic  amplitude,  receives  support. 
The  electrical  resistance  of  pure  metals  in  sign  and  order  of  magnitude  under 
the  influence  of  hydrostatic  pressure  is  considered,  as  is  also  the  pressure 
effect  upon  alloys.  A  E.  G. 

1048.  Dielectric  Constant  of  Air  at  High  Pressures.  A.  Occhialini  and 
E.  Bodareu.  (N.  Cimento,  5.  Ser.  6.  pp.  16-40,  Jan.,  1018.)— The  dielectric 
constant  of  air  has  been  measured  at  pressures  up  to  176  atmos.,  the  results 
obtained  being — 


Pressure  (atmos.) ...       60  96 

D 10867    10667 


116         140         160         176 
10684    1*0889    10908    11068 


which  agree  well  with  those  of  Tangl  [Abstract  No.  1666  (1907)] ,  and  the 
values  found  for  refractive  indices  by  Magri  [Abstract  No.  1912  (1904)].  The 
ratio  (D  —  1)/(D  -H  2) .  {lld)l(fi  is  almost  constant,  varying  only  between  194 
and  196,  but  the  expression  (D  —  l)ld ,  10*  tends  slightly  to  increase  with  the 
density.  W.  H.  Si. 

1040.  Study  of  Resistance  of  Carbon  Contacts,  A.  L.  Clark.  (Phys. 
Rev.  1.  Ser.  2.  pp.  60-66,  Jan,  1918.  Electrician,  71.  pp.  262-268,  May  28, 
1918.) — During  some  experimental  work  with  telephone  transmitters,  it 
was  found  that  the  resistance  of  carbon  contacts  varied  not  only  with 
pressure  and  current,  but  also  with  time  and  in  a  very  regular  manner. 
This  paper  is  an  account  of  an  investigation  of  the  time  relations  of  changes 
in  resistance  in  carbon  contacts  such  as  are  commonly  used  in  telephone 
transmitters.  Experiments  were  made  on  carbon  in  the  form  of  grain,  balls, 
and  plates,  always  with  the  same  results.  Loose  contacts  were  studied 
first.  It  was  found  that  when  a  small  current  was  sent  through  such 
contact  there  is  a  very  regular  decrease  in  resistance,  which  seems  to  be 
permanent  if  the  contact  is  not  disturbed.  The  slightest  jar  disturbs  the 
contact  in  such  a  way  that  the  phenomenon  repeats  itself.  If  a  strong  current 
is  followed  by  a  weak  one,  the  weak  one  has  no  e£Eect  on  the  resistance.  It 
is  not  certain  that  there  is  no  recovery  from  this  change  of  resistance,  but 
there  is  no  experimental  evidence  to  show  that  such  recovery  occurs.  The 
sensitiveness  of  a  loose  contact  to  change  in  pressure  is  remarkable.  It  was 
found  that  shifting  the  weight  from  one  foot  to  the  other  distorted  the  floor 
and  table  sufficiently  to  change  the  pressure  and  show  a  decided  efFect  in  the 
milliammeter.  The  table  below  shows  the  results  of  several  successive  runs 
beginning  with  a  low  e.mi.  and  increasing  to  a  value  below  the  critical  point. 
After  the  first  run,  the  resistance  changes  very  little. 


Volts. 

Resistance. 

0-4 

446 

808 

296 

296 

06 

888 

289 

287 

277 

0-8 

264 

222 

286 

286 

When  the  e.m.f.  passes  a  certain  critical  value  the  phenomenon  changes. 

The  resistance  increases  regularly  with  time.    The  critical  value  depends 
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somewhat  on  the  contact  pressure  as  previously  noted  by  Bidwell.  It  also 
depends  upon  contact  area,  so  that  the  critical  value  probably  depends 
upon  current  density  rather  than  applied  e.m.f.  The  higher  the  current 
density,  the  more  rapid  is  the  rise  in  resistance.  The  resistance  rises 
rapidly  at  first  and  then  more  slowly.  If  the  current  be  interrupted  at 
any  time  and  the  circuit  be  left  open  for  an  hour  or  two  and  then 
closed,  the  resistance  begins  with  the  same  value  as  when  the  current  is 
interrupted  and  the  curve  is  continuous  unless  the  contact  has  been  jarred. 
With  large  e.mi.'s  but  still  so  small  that  no  arc  forms,  the  resistance  rises 
rapidly  to  infinity.  The  phenomena  are  totally  different  when  the  pressure 
becomes  great  enough  to  break  down  the  non-conducting  layer. 

From  the  table  given  below,  it  is  doubtful  whether  in  the  case  of  tight 
contact,  there  is  a  change  in  resistance  with  time. 


Volta. 

Time. 

MtDotes. 

006 

0^ 

04 

0-60 

(yn 

ass 

109 

i« 

1^ 

0 

4 

8 

2-9 

8-4 

8-2 

2*82 

2-66 

1-54 

1-29 

i 

4-8 

8 

2-9 

888 

318 

2-77 

2-68 

1-55 

1-28 

1 

4-4 

8 

8-2 

8-8 

8-26 

2-99 

26 

IM 

1-28 

H 

4-2 

8 

8-8 

8-28 

8-26 

2-88 

2-6 

1-60 

1-26 

2 

4-4 

8 

8-28 

8-88 

8*22 

808 

2-55 





2i 





8-27 

8-84 

8*22 

2-92 

— 





8 

— 

— 

8*26 

8*84 

"" 

^~ 

-~ 

*~ 

'  — 

In  some  cases  of  tight  contact  it  has  been  found  that  the  resistance 
decreases  with  time,  but  if  the  current  be  interrupted  for  a  few  minutes  the 
resistance  has  a  much  smaller  value  than  when  the  current  was  interrupted. 
The  paper  is  accompanied  by  four  curves.  H.  H.  H.. 

1060.  Rectification  by  Photoelectric  CelL  S.  H.  Anderson.  (Phys.  Rev. 
1.  Ser.  2.  pp.  222-282,  March,  1918.) — An  experimental  research  yielding  the 
following  results : — (1)  The  rectifying  power  of  a  photoelectric  cell,  using 
potassium  for  the  active  electrode,  was  found  to  be  of  the  ratio  2000  to  1. 
(2)  The  general  form  of  the  rectified  cycle  is  the  same  for  the  different 
pressures,  electrode  distances  and  potentials  used.  (8)  The  amount  of  the 
current  for  a  given  potential  depends  on  the  pressure  of  the  gas,  the 
electrode  distance,  and  the  intensity  of  light  falling  on  the  cell»  but  does  not 
increase  continuously  with  increasing  intensity.  (4)  Nitrogen  at  a  pressure 
.of  about  6  mm.  combines  with  potassium  or  is  absorbed  by  it  when  a  glow 
discharge  passes.  (5)  The  high  power  of  rectification  and  the  high  resist- 
ance of  the  photoelectric  cell  indicate  that  it  may  be  very  efficient  as  a 
detector  of  electric  waves.    [See  Abstract  No.  482  (1918).]  E.  H.  B. 


1061.  The  Thomson-effect,  H.  R.  Nettleton.  (Phys.  Soc.,  Proc.  26. 
pp.  44r-64  ;  Discussion,  pp.  64-65,  Dec,  1912.)— When  a  current  of  electricity 
passes  down  a  conductor  in  which  a  temperature  gradient  is  maintained,  the 
stationary  value  of  the  temperature  at  any  place  is  dependent  to  a  small 
extent  on  the  direction  of  the  current,  for  heat  is  evolved  or  absorbed  in 
accordance  with  the  Thomson-effect.  The  relation  between  the  heat  evolved 
or  absorbed,  the  temperature  gradient  and  the  current  was  expressed  by 
VOL.  XVI.— A.— 1918. 


Digitized  by 


Google 


ELECTRICITY  AND  MAGNETISM.  841 

Kelvin  in  the  form  dQssOr»d$,  where  dQ «=  heat  evolved  or  absorbed  per 
sec.  by  a  current  C  in  passing  between  two  sections  differing  in  temperaturtJ 
by  d9,  9  being  the  specific  heat  of  electricity.  An  investigation  was  made  by 
the  author  of  the  distribution  of  temperature  down  a  conductor  conve3ring  an 
electric  current  and  at  the  same  time  moving  uniformly  through  two  fixed 
temperature  sources.  The  e£Eect  of  the  Thomson  heat  on  the  distribution  is 
exactly  similar  to  the  effect  of  a  small  impressed  velocity.  Thus  in  the  case 
of  mercury  the  Thomson-effect  is  measured  by  comparing  the  alteration  of 
temperature  A9i,  at  a  point  near  the  middle  of  the  gradient  caused  by  re- 
versing a  current  of  C  amps,  with  the  alteration  of  temperature  £i9t  at  the 
same  point  due  to  a  flow  of  mercury  of  m  gm.  per  sec.  It  is  shown  that 
without  any  approximation  as  to  emissivity  loss  or  magnitude  of  Joulian  heat, 
2C(r/m5  =  Adi/A0f,  where  5  is  the  specific  heat  of  mercury  and  a  the  specific 
heat  of  electricity.  With  currents  of  from  4  to  9  amps,  and  with  various 
flows  (not  exceeding  1  cm.  per  hour)  consistent  values  of  a  were  obtained, 
the  value  at  61°  C.  being  — 1*52  x  10^  cals.  per  1  deg.  C.  per  coulomb.  The 
ther mo- junctions — ^iron  and  constantan — were  fused  through  the  glass  tubes 
with  inappreciable  distortion.  }.  ].  S. 

1062.  Calibration  of  a  Thermo-couple  Arrangement,  S.  Loewe.  (Jahrbuch 
d.  Drahtlosen  Telegraphie,  6.  pp.  451-468,  Feb.,  1918.)~It  is  shown  that  the 
deflections  of  the  galvanometer  in  a  thermo-couple-galvanometer  arrange- 
ment, such  as  is  used  for  high-frequency  work,  are  not  always  truly  pro- 
portional to  the  square  of  the  currents.  Arrangements  for  cahbration  both 
with  continuous  and  with  alternating  current  are  described.  The  accuracy 
of  the  calibration  is  1  in  1000.  T.  P.  B. 

1063,  New  Construction  for  Quartz  Mercury  Lamps,  A.  Tian.  (Comptes 
Rendus,  166.  pp.  1063-1064,  April  7,  I918.)--The  author  has  noted,  in  connec- 
tion with  the  effect  of  ultra-violet  light  on  water,  that  there  exists  between  the 
chemical  properties  of  the  rays  of  very  short  wave-length  (X  <  1900  A.)  and 
those  of  the  other  ultra-violet  radiations  an  opposition,  the  latter  radiations 
often  tending  to  destroy  the  endothermic  combinations  produced  by  the 
first.  This  difference  of  action  has  recently  been  developed  by  Berthelot.  It 
is  necessary,  therefore,  in  seeking  to  realise  the  chemical  effects  of  the 
extreme  radiations  (ozonisation  of  air,  peroxidation  of  water,  decomposition 
of  HCl,  etc.),  to  make  use  of  a  source  of  these  rays  giving  a  proportion  as 
feeble  as  possible  of  those  possessing  the  opposite  properties.  Quartz 
mercury  lamps  are,  on  account  of  their  convenience,  always  employed ;  for 
the  present  purpose  they  must  be  operated  at  low  voltage,  since  the  total 
emission  of  ultra-violet  rays  from  this  source  increases  enormously  with  the 
applied  p.d.  [Abstract  No.  1716  (1911)],  while  the  energy  of  the  most 
refrangible  rays  (X  <  1900)  varies  relatively  much  less  [Abstract  No.  1867 
(1912)] .  The  complex  form  of  ordinary  quartz  lamps  renders  it  somewhat 
awkward  to  immerse  them  in  a  liquid,  especially  when  the  source  of  light  is 
required  to  be  as  close  as  possible  to  the  object  dealt  with.  The  author  has 
constructed  several  lamps  more  suitable  for  this  purpose.  The  part  of  the 
lamp  made  of  transparent  quartz  has  the  form  of  a  test-tube.  A  little 
mercury  at  the  bottom  serves  as  kathode,  and  connection  is  made  to  this  by 
an  iron  wire  protected  by  a  small  tube  of  opaque  quartz  passing  down  the 
centre  of  the  tube.  The  anode  is  a  small  cylinder  of  iron.  A  copper  support 
at  the  top  aids  the  cooling  by  conduction.  The  arc  can  be  used  either  with 
direct  or  alternating  current ;  in  the  latter  case  it  is  necessary  to  use  two 
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anodes  consisting  of  small  iron  plates  separated  by  a  sheet  of  mica,  and  to 
provide  a  third  electrode  at  the  glass  stopper.  The  lamp  will  work  in  all 
positions,  ranging  from* the  vertical  to  a  small  inclination  to  the  horizontal. 

A.W. 

1054.  Kinematic  Model  for  representing  the  Current  and  EM.F,  in  a  Three- 
phase  System.  S.  Marcucci.  (N.  Cimento,  6.  Ser.  6.  pp.  141-144,  Feb., 
1918.) — The  arrangement  proposed  is  shown  in  the  Fig.,  where  X,  Y,  Z  are 
three  arrows  laid  on  a  drawing  table,  along  the  sides  of  an  equilateral  triangle, 
Xx,  Yy,  and  Z?!  being  drawn  perpendicular  to  them,  and  intersecting  in  O. 
Rotating  on  an  axis  at  O  is  a  glass  disc  on  which  is  gummed  paper,  cut  in 


such  a  way  that  a  margin  is  left  uncovered  all  round,  and  also  a  circular 
window,  whose  edge  passes  through  O.  In  the  margin  X,  Y,  and  Z  are 
always  visible,  and  in  the  window  the  three  segments  OA,  OB,  and  OC,  these 
latter  constituting  a  three-phase  system,  and  representing  not  only  the  gene- 
rating magnetic  field,  but  also  the  currents  themselves,  and  the  e.m.f.  The 
resultant  magnetic  field  is  represented  by  OR,  obtained  by  producing  the 
diameter  00'  unHl  OR  =  (8/2)00'.  W.  H.  Si. 

1066.  Sensitive  Moving-coil  Galvanometer,  H.  Rohmann.  (Phys. 
Zeitschr.  14.  pp.  208-200,  March  1,  I918.)--The  sensitiveness  of  a  moving-coil 
galvanometer,  which  depends  upon  the  size  of  the  coil,  the  restoring  couple, 
and  the  strength  of  the  magnetic  field,  is  still  capable  of  considerable  in- 
crease. An  increase  in  the  field  strength  leads  to  an  increased  damping, 
which  varies  as  the  square  of  the  sensitiveness,  and  eventually  leads  to 
creeping.  The  author  uses  strong  electromagnetic  fields,  and  gives  two 
methods  of  increasing  the  sensitiveness.    In  the  first  method,  the  field  is 
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initially  given  such  a  value  that  the  moving  coil  is  just  aperiodic.  A  constant 
current  then  gives  a  deflection  corresponding  to  the  sensitiveness.  This 
deflection  is  increased  by  raising  the  magnetic  field  to  a  higher  value  and 
then  allowing  it  to  return  to  the  former  strength.  During  this  change  of  field 
induced  currents  are  generated  in  the  moving  coil,  which  is  short-circuited^ 
and  these  currents  are  strong  in  comparison  with  the  original  current.  They 
first  draw  the  pointer  towards  the  zero  and  then  away  from  it,  the  last 
deflection  being  the  larger.  The  magnification  of  the  original  deflection  is 
about  half  the  ratio  of  the  two  fields.  In  the  second  method  a  ballistic  throw 
is  increased  in  the  same  ratio  by  starting  it  in  a  strong  field,  which  is  then 
suddenly  reduced.    The  ratio  of  magnification  obtained  is  8  or  9.       E.  E.  F.. 

1066.  An  Interference  Oscillograph.  A.  Gruyau.  (Comptes  Rendus, 
156.  pp.  777-779,  March  10, 1918.) — The  measurement  of  the  movements  of  a 
telephone  diaphragm  led  the  author  to  construct  an  oscillograph  of  the  inter- 
ference t3rpe  by  which  it  is  possible  to  record  photographically  vibrations  of 
small  amplitude  of  the  order  of  a  few  hundredths  of  a  micron.  Referring  to. 
the  Fig.,  the  interference  figures  are  formed  in  a  thin  layer  of  air  between  a 
movable  silvered  mirror  F  glued  to  the  surface  whose  vibrations  are  to  be 
investigated,  and  a  fixed  reference  mirror  E.  The  mirrors  are  intensely 
illuminated  by  the  image  of  a  mercury  quartz  lamp  by  means  of  the  optical 


l •* 


fv. 


system  BCD.  The  image  of  the  fringes  is  projected  with  magnification  by^ 
means  of  the  system  GH,  on  a  horizontal  slit  behind  which  is  placed  a 
recording  cylinder  driven  by  a  helicoidal  gear.  The  exact  image  of  the 
fringes  is  thus  transmitted  to  a  sensitised  surface,  and  forms  the  curve  of  th& 
displacement  v  of  the  fringes  as  a  function  of  the  time,  and  the  distance  v  of 
two  consecutive  fringes  fixes  the  scale  by  which  the  curve  represents  the  dis- 
placement of  the  moving  surface.  This  oscillograph  has  been  applied  to 
study  the  motion  of  a  telephone  diaphragm,  and  enables  fragments  of  a 
conversation  to  be  recorded.  The  natural  frequency  of  the  telephone  has 
also  been  measured  with  the  oscillograph  and  found  to  be  800  no,  and  its 
damping  (logarithmic  coefficient)  400  approximately.  The  displacements 
being  proportional  to  the  intensity,  the  instrument  can  be  used  as  an  oscillo- 
graph-galvanometer. The  paper  gives  the  mathematical  theory  of  the 
instrument.  H.  H.  H. 

1067.  Idiostatic  Electrometer,    V.  Cr^mieu.    (Comptes     Rendus,    156. 

pp.  460-468,  Feb.  10, 1918.) — The  author  has  devised  a  torsion  electroscope 

to  serve  aJ  a  measurer  of  the  conductivity  of  the  air  in  experiments  with 

radium.      It  is  meant  to  supersede  the  rather  unsatisfactory  method   of 
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observation  depending  on  the  rate  of  collapse  of  the  leaves  of  a  gold-leaf 
electroscope.  A  piece  of  Al-wire  (B)  is  curved  at  one  end  into  a  circle,  and 
at  its  other  end  dips  vertically  downwards ;  between  the  two  extremities 
4  wires  of  silver  of  ^  mm.  are  stretched,  whose  friction  against  the  air 
serves  to  damp  the  movements  of  the  arrangement.  The  support  consists  of 
a  metallic  ribbon  25  cm.  long,  (K)01  cm.  thick,  and  0*01  cm.  wide,  whose 
upper  end  is  fixed  in  a  small  goniometer.  The  ribbon  is  surrounded  by  a 
metal  tube  which  carries  at  the  same  level  as  the  movable  aluminium  and 
silver  piece  two  pallets.  The  whole  is  insulated  by  a  piece  of  amber.  When 
charged  the  pallets  repel  the  movable  Al  piece  B,  and  the  current  is 
measured  by  observing  the  rate  of  turning  of  B  as  compared  with  that  pro- 
duced by  a  known  current.  The  instrument  possesses  solidity  and  sensi- 
tiveness. In  a  normal  atmosphere  the  rate  of  fall  is  about  SO'  per  hour,  and 
a  current  causing  a  turning  of  5°  per  hour  can  similarly  be  measured,  and 
the  limiting  sensibility  may  be  10""  amp.  J.  J.  S. 

1068.  Sew  Type  of  Electrometer,  B.  Szilard.  (Comptes  Rendus,  156. 
pp.  779-782,  March  10,  1918.) — The  author  has  developed  a  sensitive  electro- 
meter [see  Abstract  No.  147  (1910)]  which  is  convenient  to  read,  and  is 
robust,  while  having  dimensions  comparable  to  voltmeters  of  ordinary  type. 
The  indicating  needle  and  moving  sector  are  in  one  piece,  the  controUing 
couple  being  furnished  by  a  helical  spring  :  as  the  moving  member  is  not 
charged,  it  can  be  handled  without  putting  the  apparatus  out  of  order  or 
causing  discharge.  As  a  consequence,  it  is  possible  to  employ  a  fixed  scale 
empirically  calibrated  once  and  for  all.  A  micrometer  microscope  is  fixed 
near  the  scale,  and  this  is  rendered  possible  by  the  fact  that  the  moving 
.quadrant  and  index  are  at  the  same  potential  as  the  frame  of  the  instrument. 
The  capacity  of  the  instrument  is  practically  independent  of  the  deflection, 
.and  the  voltage  is  proportional  to  the  charge.  The  sensibility  of  the  instru- 
ment can  be  varied  by  adjustment  of  the  helical  spring.  The  average 
-capacity  of  the  instrument  is  about  2  cm.  A  current  of  the  order  of  10^"  amp. 
gives  a  deflection  of  1  degree  which  is  equivalent  to  a  movement  of  the 
needle  of  about  0*7  mm.  The  paper  includes  a  specification  of  the  con- 
struction of  the  apparatus,  and  a  number  of  measurements  are  described  for 
which  the  apparatus  is  stated  to  be  peculiarly  applicable*  H.  H.  H. 

Ip69.  Torsion  Electroscope  in  Radio-activity  Measurements,  M.  La  Rosa. 
(Giornale  di  Scienze  naturali  ed  economiche,  vol.  29.  Palermo,  1912.  N. 
-Cimento,  5.  Ser.  6.  pp.  50-60,  Jan.,  1918.) — Describes  a  new  pattern  of  torsion 
electroscope  of  the  quasi-unstable  t3rpe  (C.  T.  R.  Wilson),  capable  of  being 
adjusted  so  as  to  cover  a  wide  range  of  potentials,  and  so  as  to  present  a 
large  range  of  sensitiveness  and  be  simple  in  use.  A.  D. 

1060.  Conductivity  of  Solids.  £.  Weintraub.  (Amer.  Electrochem.  Soc, 
Trans.  21.  pp.  49-67,  1912.)— Gives  many  useful  tables  compiled  from  data 
collected  from  various  published  researches.  ■  L.  H.  W. 

1061.  Electron  Theory  of  Metallic  Conduction.  O.  W.  Richardson. 
(Amer.  Electrochem.  Soc,  Trans.  21.  pp.  69-92,  1912.) 

1062.  The  Oil-drop  Method  of  Studying  Electrical  Phenomena  in  Gases. 
R.  A.  Millikan.  (Amer.  Electrochem.  Soc,  Trans.  21.  pp.  186-200,  1912.) 
[See  Abstract  No.  1746  (1910).] 
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1063.  Mean  Magnetic  Moment  of  a  Vibrating  Magnet.  J.  R.  Ashv^orth. 
(Manchester  Lit.  and  Phil.  Soc,  Mem.  67.  4.  pp.  1-7,  March,  1918.)— A 
magnet  is  supposed  to  vibrate  in  a  given  plane  in  a  constant  field  without 
friction,  and  an  expression  is  calculated  for  its  mean  magnetic  moment  in 
the  direction  of  the  controlling  field.  Giving  different  values  to  the  extreme 
deflection,  a,  of  the  magnet,  it  appears  that  for  a  value  of  a  little  more  than 
180**  on  either  side,  the  mean  moment  would  vanish.  As  the  oscillations 
increase  beyond  180°  the  magnet  would  exhibit  a  mean  moment  in  the 
contrary  sense,  and  would  apparently  behave  like  a  diamagnetic  substance. 
The  mean  kinetic  energy  of  the  vibrating  magnet  is  calculated  by  a  similar 
method,  and  comparison  shows  that  the  mean  moment  vanishes  a  little 
before  the  energy  of  vibration  has  reached  its  maximum.  When  the  vibra- 
tions pass  into  rotations,  the  diamagnetic  character  will  still  be  in  evidence. 
When  the  controlling  field  is  set  up  by  a  similar  neighbouring  vibrating 
magnet  which  has  the  same  period,  the  diamagnetic  property  disappears, 
and  the  energy  reaches  a  maximum  for  an  angle  a  of  about  70^  If  such 
a  pair  of  magnets  is  in  rotation,  the  magnetic  moment  vanishes.  The 
behaviour  mentioned  presents  features  which  are  found  when  the  residual 
magnetism  of  a  ferromagnetic  substance  is  raised  in  temperature,  i.e.  there 
is  a  decline  of  magnetic  moment  with  rise  of  temperature,  and,  at  or  near 
the  critical  temperature,  the  phenomenon  of  recalescence  is  found,  which 
shows  that  the  rate  of  absorption  of  energy  on  heating,  or  of  emission  of 
energy  on  cooling,  is  extremely  large.  G.  E.  A. 

1064.  Measurement  of  the  Work  absorbed  by  Magnetic  Hysteresis.  Q. 
Lignana.  (Accad.  Sci.  Torino,  Atti,  48.  No.  8.  pp.  181-196,  1912-1918.)— 
A  rapid  method  is  described  for  the  measurement  of  work  used  up  by  magnetic 
hysteresis,  making  use  of  a  ballistic  electro-dynamometer.  A  special  electro- 
d3mamometer  has  been  devised  for  the  purpose,  the  movable  spiral  of  which 
is  circular,  49  mm.  in  diam.,  and  wound  on  celluloid,  the  suspension  being 
unifilar.  The  fixed  spiral  is  of  wire,  0*7  mm.  in  diam.,  wound  on  two  bobbins 
of  hard,  seasoned  wood,  28  cm.  in  external  diam.,  and  the  two  bobbins  have 
a  resistance  of  about  60  ohms.  W.  H.  Si. 


1065.  Hall-effect  at  Low  Temperatures.  H.  Alterthum.  (Ann.  d.  Physik, 
40.  2.  pp.  891-892,  Feb.  4,  1918.)— The  author  refers  to  the  work  of  Kamer- 
lingh  Onnes  and  Beckmann  [Abstracts  Nos.  698,  694,  696  (1918)],  and  gives 
the  following  table  showing  the  values  obtained  by  himself  and  by  these 
observers  : — 


T 

Au 

Cu 

K.O.  &  B. 

A. 

K.O.  &  B 

A. 

290°  abs 

7-27 
9-79 

7-04 
8-67 

4-96 
6-60 

6*28 

20°     ,.    

6*05 

Alterthum  calculated  the  Hall  coefficient  of  silver,  according  to  his  theory, 
from  the  diamagnetic  susceptibility  to  be  Ro  =s  1*10,  and  in  good  agreement 
with  this  Onnes  and  Beckmann  have  found  1*018.  J.  J.  S. 
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1066.  Distribution  of  Magnetic  Field  between  the  Poles  of  an  Electromagnet, 
A.  Marchetti.  (N.  Cimento,  6.  Ser  6.  pp.  119-140,  Feb.,  1918.)— The  author 
has  measured  the  distribution  of  magnetic  field  between  the  poles  of  an 
electromagnet  of  the  type  used  in  magneto-optics,  emplojdng  Corbino's 
method  [Abstract  No.  1148  (1910)]  for  the  measurement  of  fields  of  5000 
to  16,000  units,  and  a  slight  modification  of  this  method  for  feebler  fields. 
It  is  found  that  for  a  given  intensity  of  magnetisation  the  field  on  the  axis 
of  the  pole  space  becomes  greater  with  increase  of  distance  between  the 
poles,  tending  to  equal  that  in  the  corona ;  and  for  a  given  distance  between 
the  poles  increase  in  the  magnetising  current  produces  a  rise  in  the  field  in 
the  pole  space,  until  the  ratio  of  the  latter  to  the  field  in  the  corona  reaches 
a  constant  value  (which  is  always  less  than  unity).  W.  H.  Si. 

1067.  Hall-effect  in  Antimony,  J.  Becquerel,  L.  Matout,  and  [Miss] 
W.  Wright.  (Comptes  Rendus,  166.  pp.  468-466,  Feb.  10, 1918.)— Becqucrel 
found  [see  Abstract  No.  1448  (1912)]  that  the  Hall  e.m.f.  in  Bi  is  much 
greater  at  the  temperature  of  liquid  air  than  at  ordinary  temperature,  and 
is  the  resultant  of  two  efEects  which  follow  different  laws :  one,  positive  in 
sense,  proportional  to  the  intensity  of  the  magnetic  field ;  the  other,  negative 
in  sense,  attaining  to  saturation.  With  antimony  the  results  are  as  singular, 
but  differ  from  those  observed  in  the  case  of  Bi,  and  are  still  more  unex- 
plained. The  method  used  was  that  of  Hall :  a  current  was  sent  through 
a  sheet  1  mm.  thick  and  the  p.d.'s  at  two  transversal  points  are  given  for 
laminae  of  1  mm.  traversed  by  1  amp.,  first  in  a  bath  of  oil  at  laboratory 
temperature,  then  in  liquid  air.  Three  sheets  were  examined,  one  cut  parallel 
to  the  principal  cleavage  plane,  i,e.  normal  to  the  principal  crystallographic 
axis,  and  thus  with  the  magnetic  field  parallel  to  that  axis.  A  second  sheet 
was  taken  parallel  to  the  crystallographic  axis  ;  and  a  third  was  cut  at  random 
from  a  mass  of  antimony  and  is  referred  to  as  the  medium  sheet.  It  was 
found  that :  (1)  the  Hall-efifect  (positive  sense)  is  greater  at  low  temperatures ; 
(2)  the  phenomenon  depends  on  the  orientation  of  the  crystals  in  the  mag- 
netic field  :  the  medium  layer  gave  a  notably  more  intense  effect  than  either 
of  the  two  others  ;  (8)  the  curves  giving  the  p.d.  as  a  function  of  the  magnetic 
field  are  composed  of  two  straight  lines  connected  by  a  curved  portion  con- 
cave to  thei  axis  of  field  strength.  A  simple  decomposition  into  two  or  more 
effects,  as  in  the  case  of  Bi,  is  not  possible  in  this  case.  The  question  (as 
also  in  the  case  of  Bi)  whether  impurities  do  not  produce  considerable 
modifications  is  important,  and  further  experiments  are  to  be  made  with 
regard  to  this.  The  law  of  variation  of  the  effect  with  the  intensity  of  the 
field  has  not  yet  been  sufficiently  determined,  and  the  study  of  a  substance 
like  Sb,  in  which  the  Hall-effect  departs  from  proportionality  to  the  field, 
is  important.  J.  J.  S. 
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1068.  TheApophorometer.  J.  Joly.  (Phil.  Mag.  25.  pp.  801-811,  Feb.,  1918.)— 
The  name  apophorometer  signifies  a  measurer  of  sublimates.  The  instrument 
consists  of  a  ribbon  of  thin  Pt,  about  6  cm.  in  length  and  4-6  mm.  in  width, 
stretched  between  two  forceps  which  are  provided  with  binding  screws  so 
that  a  current  can  be  sent  through  the  ribbon,  raising  its  temperature  to  any 
desired  degree  up  to  the  melting-point  of  Pt.  One  of  the  forceps  is  movable 
parallel  to  itself,  and  is  so  acted  on  by  a  light  spring  that  the  ribbon  is  kept 
stretched.  The  substance  to  be  volatilised  is  placed  in  the  form  of  powder 
upon  the  ribbon.  Beneath  the  ribbon  a  watch-glass  is  held  in  position  by  a 
movable  support.  When  this  watch-glass  is  in  contact  with  the  ribbon 
a  second  glass  is  placed  on  it,  so  that  the  ribbon  is  enclosed  between  the 
glasses  for  nearly  its  entire  length.  Over  all  a  receiver  fits,  enabling  an 
indifferent  gas  to  be  introduced  around  the  heated  substance,  or  a  vacuum 
to  be  established.  By  raising  the  Pt  strip  to  different  temperatures  the 
sublimates  formed  from  difFerent  substances  can  be  collected,  weighed,  and 
investigated,  and  in  many  cases  a  chemical  analysis  thus  be  carried  out  in 
a  short  time  with  very  little  material.  The  temperature  is  measured  by 
observing  the  current  used,  the  ribbon  having  previously  been  calibrated  by 
observation  of  the  melting  of  a  few  substances  of  known  melting-point  and 
observing  the  current  necessary  to  obtain  this  temperature.  Numerous 
examples  are  given  of  the  use  of  this  instrument  in  the  investigation  of 
minerals,  chiefly  sulphides,  selenides,  and  tellurides.  T.  S.  P. 

1069.  Method  of  determining  Vapour  Densities  at  High  Temperatures,  and 
on  a  New  Form  of  Quartz  Manometer.  Q.  E.  Gibson.  (Roy.  Soc,  Edinburgh, 
Proc.  88.  pp.  1-8,  1912-1918.) — ^The  manometer  described  is  an  improved 
form  of  the  membrane  manometer  [compare  Jackson,  Chem.  Soc,  Journ, 
99.  p.  1066,  1911].  The  apparatus  is  of  quartz,  and  is  so  arranged  that  when 
the  pressures  on  both  sides  of  the  membrane  are  the  same  a  quartz  mirror 
attached  to  the  membrane  is  parallel  to  a  second,  fixed  quartz  mirror.  The 
position  of  equilibrium  is  determined  by  a  lamp  and  scale  arrangement,  the 
manometer  always  being  used  as  a  zero  instrument,  equilibrium  being  attained 
by  adjusting  the  external  (and  measured)  pressure.  The  vapour  densities  of 
mercury  vapour  were  determined  between  487  and  912°  C,  the  average  value 
being  100*2,  which  is  1  per  cent,  higher  than  the  theoretical  value,  99*21, 
calculated  on  the  assumption  that  mercury  vapour  is  monatomic.  There  is, 
however,  a  slight  tendency  towards  a  decrease  at  the  higher  temperatures, 
so  that  the  discrepancy  may  be  due  to  slight  association.  [See  Abstract 
No.  428  (1911).]  T.  S.  P. 

1070.  Improved  Apparatus  for  measuring  the  Conductivity  of  Electrolytes. 
E.  W.  TVashburn  and  J.  E.  Bell.  (Amer.  Chem.  Soc,  Journ.  86.  pp.  177- 
184,  Feb.,  1918.) — The  following  instructions  were  followed  in  building  up  a 
conductivity  apparatus  : — (1)  Abandon  the  induction  coil  as  a  source  of  current 
and  replace  it  by  a  high-frequency  generator  giving  a  pure  current  of  a 
single  frequency,  free  from  the  overtones  present  in  the  complex  wave-system 
of  the  coil.    (2)  In  measuring  very  high  resistances  (20,000  ohms  or  more) 
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replace  the  ordinary  resistance  box  by  one  in  which  the  units  are  free  from 
both  inductance  and  capacity,  eg,  by  thin  films  of  metal.  (8)  Use  a  tuned 
telephone  and  an  extended  bridge  wire,  and  make  all  measurements  at  the 
middle  of  the  bridge  ;  take  as  much  pains  in  balancing  the  capacities  in  the 
bridge-arms  as  in  balancing  the  resistances.  Test  measurements  indicated 
that  with  the  improved  apparatus  the  conductivity  of  any  solution  of  an 
electrolyte  from  conductivity  water  to  a  several-times  normal  solution  could 
be  determined  with  a  precision  of  0*01  per  cent,  with  the  greatest  of  ease,  and 
that  by  careful  work  this  degree  of  precision  can  be  raised  to  0*001  per  cent, 
in  most  cases.  The  absolute  values  would  be  of  a  lower  order  of  accuracy 
unless  constant  errors  of  0001  per  cent,  or  more  were  all  eliminated.    T.  M.  L. 

1071.  Opikal  Investigation  of  Solidified  Gases,  II.  Cry  siallographic  Properties 
of  Hydrogen  and  Oxygen.  W.  Wahl.  (Roy.  Soc,  Proc.  Ser.  A.  88.  pp.  61-69, 
Jan.  29,  1918.) —Liquid  hydrogen  when  further  cooled  crystallises  with  great 
velocity  in  spite  of  the  fact  that  the  temperature  is  only  20°  above  the  absolute 
zero.  Radiating  groups  of  needles  are  formed,  but  these  are  absolutely 
isotropic  and  are  probably  derived  from  forms  of  the  cubic  system.  Liquid 
oxygen,  on  the  other  hand,  becomes  viscous  before  crystallisation  sets  in» 
The  crystals  formed  in  the  viscous  mass  are  not  well  developed  :  they  grow 
only  slowly,  and  altogether  cease  to  grow  if  cooled  too  rapidly.  These 
crystals,  like  the  glassy  material  from  which  they  separate,  appeared  to  be 
isotropic,  but  were  proved  to  be  hexagonal  with  small  double  refraction  like 
quartz.  Cooling  with  liquid  hydrogen  causes  the  whole  to  change  into  a 
fine-grained  mass  of  crystals,  which  are  strongly  doubly-refracting ;  the 
oxygen  is  therefore  polymorphous.  This  is  important,  as  most  of  the 
physical  properties  of  solid  oxygen  have  been  measured  at  the  temperature 
of  liquid  hydrogen,  and  are  therefore  those  of  the  lower-temperature  form. 
The  vapour  pressure  of  oxygen  when  the  charcoal  vacuum  is  turned  off  is 
0*45  mm.,  rising  rapidly  to  1*11  mm.  and  then  remaining  constant  for  some 
time ;  the  former  value  is  probably  the  vapour  pressure  at  the  triple-point 
where  two  solid  forms  are  in  equilibrium  with  vapour  :  the  latter  is  probably 
the  value  for  a  second  triple-point,  where  crystals,  liquid,  and  vapour  are 
in  equilibrium.  Interest  attaches  to  the  analogy  between  oxygen  and  sulphur 
as  polymorphous  elements.  T.  M.  L. 

1072.  Chemically  Active  Nitrogen,  A.  Koenig  and  E.  Eldd.  (Phys. 
Zeitschr.  14.  pp.  165-167,  Feb.  15, 1918.)— The  authors  describe  experiments 
corroborating  the  views  of  Strutt  [Abstract  No.  1897  (1912)]  and  meeting  the 
objections  of  Comte  [Abstract  No.  707  (1918)]  concerning  the  existence  of  an 
active  form  of  nitrogen.  They  absorbed  the  oxygen  by  means  of  hot 
copper,  as  proposed  by  Comte.  It  was  found  consistently  that  a  progressive 
purification  of  the  nitrogen,  especially  by  removal  of  the  oxygen,  leads  to  a 
stronger  and  more  persistent  afterglow.  The  active  modification  of  nitrogen 
probably  consists  of  single  N -atoms,  whose  recombination  to  inactive  N» 
molecules  is  accompanied  by  the  characteristic  glow.  E.  E.  F. 

1073.  Chemically  Active  Nitrogen.  R.  J.  Strutt.  (Phys.  Zeitschr.  14. 
p.  215,  March  1,  1918.  From  the  English.)— In  reply  to  Comte  [Abstract 
No.  707  (1918)]  the  author  describes  experiments  with  nitrogen  which  forms 
no  fog  with  phosphorus,  but  can  be  made  to  do  so  by  adding  0*001  per  cent, 
oxygen.  With  this  nitrogen  free  from  oxygen  a  beautiful  glow  was  obtained* 
A  further  long  passage  over  red-hot  copper  produced  no  difference  in  the 
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glow,  but  passage  through  a  tube  cooled  by  liquid  air  increased  it.  The 
author  suggests  that  this  increase  is  due  to  the  condensation  of  impurities 
capable  of  stopping  the  glow,  and  that  the  presence  of  such  impurities  may 
account  for  Comte's  negative  results.  E.  E.  F 

1074.  Periodic  System  and  the  Radio-elements.  A,  S.  Russell.  (Chem. 
News,  107.  pp.  49-52,  Jan.  81,  1918.) — It  has  been  recognised  that  some  of  the 
longer-lived  radio-elements,  such  as  Ra,  RaF,  and  RaEm,  have  definite  places 
in  the  periodic  system  of  the  chemical  elements.  In  the  present  paper  the 
whole  of  the  radio-elements  are  dealt  with.  The  following  rules  are  given  : 
(1)  Whenever  an  a-particle  is  expelled  by  a  radio-element  the  group  in  the 
periodic  system,  to  which  the  resultant  product  belongs  is  either  two  units 
greater  or  two  units  less,  than  that  to  which  the  parent  body  belongs.  (2) 
Whenever  a  )3-particle  or  no  particle  is  expelled,  with  or  without  the 
accompaniment  of  a  y-ray,  the  group  in  the  periodic  system  to  which  the 
resultant  product  belongs  is  one  unit  greater,  or  one  unit  less,  than  that  to 
which  the  parent  product  belongs.  E.  M. 

1076.  Radio-elements  and  the  Periodic  Law.  F.  Soddy.  (Chem.  News, 
107.  pp.  97-99,  Feb.  28,  1918.  Nature,  91.  pp.  57-68,  March  20,  1918.)— The 
paper  is  an  extension  of  the  discussion  given  by  Russell  [see  preceding 
Abstract]  and  deals  mainly  with  those  radio-active  products  which  appear  to 
be  chemically  non-separable.  Thus  the  products  radio-thorium,  UrX,  ionium, 
and  radio-actinium  in  the  fourth  group  of  the  Periodic  Table  appear  to  occupy 
a  place  already  occupied  by  the  element  thorium,  and  hence  are  non- 
separable  from  each  other  and  from  Th.  The  consideration  indicates  that 
almost  every  vacant  place  in  the  Periodic  Table  between  Tl  and  Ur  is 
crowded  with  non-separable  elements  of  atomic  weight  var)ring  over  several 
units,  and  leads  to  the  presumption  that  the  same  may  be  true  in  other  parts 
of  the  table.  Nothing  further  is  necessary  to  explain  the  failure  of  all 
attempts  to  obtain  numerical  relations  between  the  atomic  weights.  It  may 
thus  be  predicted  that  all  the  end  products,  probably  six  in  number,  of  the 
three  radio-active  series,  with  calculated  atomic  weights  between  206  and  210, 
should  be  non-separable  from  "  lead,"  the  element  which  appears  to  have  an 
atomic  weight  2071 

Experimental  results  are  given  which  indicate  that  Ac  is  produced  from 
UrX  through  an  intermediate  substance.  N.  R.  Campbell.  (Ibid.  p.  85, 
March  27,  1918.)  E.  M. 

1076.  Application  of  the  Principle  of  Relativity  to  Radio-chemistry.  R. 
Swinne.  (Phys.  Zeitschr.  14.  pp.  146-147,  Feb.  15,  19X8.)— Putting,  with 
Einstein  [Abstract  No.  188  (1906)],  the  energy  equivalent  of  1  gqi.s 
9  X  10^  ergs,  the  author  calculates  the  loss  of  atomic  weight  attributable  to 
the  energy  of  the  expelled  particles,  apart  from  their  weight.  He  finds  th^t 
in  the  uranium  series  the  energy  expended  in  the  various  steps  down  to  RaF 
involve  a  total  loss  amounting  to  0*028  per  cent,  of  the  atomic  weight.  If 
such  losses  are  taken  into  account,  they  may  go  some  way  towards  explaining 
the  deviations  from  the  atomic  weights  required  by  Prout's  hypothesis.  In 
any  case,  they  tend  to  compensate  the  amount  by  which  the  weight  of  the 
helium  atom  falls  short  of  4.  E.  £.  F. 

1077.  Decomposition  of  Wafer  by  a-Rays.  W.  Duane  and  O.  Scheuer. 
<Comptes  Rendus,  156.  pp.  466-467,  Feb.  10, 1918.    Le  Radium,  10.  pp.  88-46, 

VOL.  XVI, — A.— 1918. 

Digitized  by  VjOOQ IC 


850  SCIENCE    ABSTRACTS. 

Feb.  1 1918.) — ^The  decomposition  of  water  in  the  solid,  liquid,  and  gaseous 
state  by  the  a-rays  was  studied.  Whatever  its  state  water  is  thus  decomposed 
into  O  and  H.  In  the  gaseous  state,  as  in  the  liquid,  there  was  formation  of 
H  in  excess,  and  this  hydrogen  in  the  former  case  attained  50  per  cent,  oi 
the  total  volume  of  gas.  The  quantity  of  liquid  water  decomposed  is  propor- 
tional to  the  intensity  of  the  radiation.  The  number  of  molecules  of  gas 
formed  is  6  per  cent  greater  than  the  number  of  ions  that  the  same  a-rays 
would  produce  in  air.  The  ratio  of  the  number  of  molecules  of  gas  formed 
to  the  number  of  ions  produced  is  1/20  for  ice,  and  for  the  vapour  1/50  to 
1/150  of  that  obtained  for  liquid  water.  !•  I-  S. 

1078.  Electrochemical  Properties  of  Radio-active  Elements,  K.  Fajans. 
(Phys.  Zeitschr.  14.  pp.  181-186,  Feb.  15,  1918.)— From  such  facts  as  are 
available  concerning  the  electrochemical  behaviour  of  radio-active  sub- 
stances it  is  concluded  that  any  radio-active  transformation  involving  the 
expulsion  of  an  a-particle  generates  an  element  more  electro-positive  than  the 
parent  element.  Transformations  produced  by  the  expulsion  of  a  /3-particle, 
on  the  other  hand,  generate  "nobler"  elements.  [Errata,  Ibid.  p.  267, 
March  15,  1918.]  E.  E.  F. 

1079.  Radio-active  Elements  and  the  Periodic  System.  K.  Fajans.  (Phys. 
Zeitschr.  14.  pp.  186-142,  Feb.  15, 1918.) — The  electro-chemical  behaviour  of 
the  radio-active  elements  [see  preceding  Abstract]  may  be  most  simply 
summarised  by  sa3dng  that  the  expulsion  of  an  a-particle  moves  the  element 
two  places  to  the  left  in  the  periodic  system,  while  the  expulsion  of  a  /3-particle, 
while  leaving  the  atomic  weight  unchanged,  moves  the  element  one  place  to 
the  right.  All  the  known  radio-active  elements  may  then  be  grouped  in  the 
periodic  system.  The  emanations  are  placed  in  Group  0.  Group  2  contains 
AcX,  ThX,  Ra,  and  tfeso-Thi.  Group  8  contains  Ac  and  Meso-Thi,  together 
with  a  group  of  lower  atomic  weight  comprising  Tl,  AcD,  ThD,  and  RaCt. 
Group  4  contains  Radio-Ac,  Radio-Th,  lo,  Th,  and  UrX,  together  with  Pb, 
RaD,  AcB,  ThB,  and  RaB,  each  of  which  is  two  units  higher  than  the  last. 
Group  5  contains  Bi,  RaE,  AcC,  ThCi,  and  RaCi.  Finally,  Group  6  contains 
Urt  and  Uri,  with  the  secondary  group  RaF,  ThCj,  RaC,  AcA,  ThA,  and  RaA. 
The  author  believes  that  this  successful  grouping  of  the  radio-active  elements 
confirms  the  supposition  that  the  periodic  system  owes  its  origin  to  radio- 
active evolution.  E.  E.  F. 

1080.  Chemical  Nature  of  some  Radio-active  Disintegration  Products^  A. 
Fleck.  (Chem.  Soc,  Journ.  108.  pp.  881-899,  March,  1918.)— The  paper 
contains  details  of  numerous  experiments  on  the  separation  of  mixtures 
of  various  radio-elements  and  other  substances.  It  is  shown  [see  also  Abstract 
No.  1768  (1912)]  that  UrX  and  radio-actinium  are  chemically  similar  to  and 
non-separable  from  thorium  ;  mesothorium  2  is  non-separable  from  actinium  ; 
ThB  is  non-separable  from  Pb  ;  RaB  and  AcB  are  extremely  similar  to  Pb 
and  probably  non-separable  from  it ;  ThCi  RaC,  and  AcC  are  very  closely 
allied  to  Bi  and  probably  chemically  similar  to  it.  For  the  details  of  the 
methods  tried  the  original  paper  must  be  consulted.  By  measurements  of 
the  direct  growth  of  RaF  from  RaE  the  author  concludes  that  the  latter  con- 
sists of  one  product  only.  RaE  is  shown  to  possess  chemical  properties 
identical  in  all  respects  with  those  of  Bi.  E.  M. 

1081.  Alloys  of  Aluminium  with  Vanadium,  N.  Czako.  (Comptes 
Rendus,  156.  pp.  140-142,  Jan.  18, 1918.)— A  series  of  these  alloys  containing 
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up  to  80  per  cent.  V  have  been  prepared  by  the  aluminothermic  method. 
Microscopic  analysis  and  the  examination  of  residues  yield  definite  evidence 
for  the  existence  of  the  compounds  AlsV  and  AlV,  while  the  existence  of  the 
compound  AlVi  seems  probable.  Up  to  about  10  per  cent.  V  the  alloys  are 
malleable;  above  this  they  become  more  and  more  hard  and  brittle,  the 
maximum  hardness  being  attained  at  about  58  per  cent.  V  (AUV). 

F.  C.  A.  H.  L. 

1082.  Effect  of  High  Carbon  on  Charcoal  Iron.  J.  E.  Johnson,  Jr. 
(Amer.  Inst.  Mining  Engin.,  Bull.  No.  74.  pp.  178-214,  Feb.,  1918.  Metallurgi- 
cal  and  Chem.  Eng.  10.  pp.  777-788,  Dec,  1912.) — Contains  an  account  of 
investigations  on  the  properties  of  charcoal  iron  from  which  it  is  concluded 
that  spotted  irons,  containing  a  white  chilled  spot  in  the  centre  of  the  pig  are 
products  of  carbon  segregation,  and  that  this  segregation  may  take  place 
in  irons  containing  either  more  or  less  carbon  than  the  eutectic  ratio  ;  further, 
that  the  segregation  is  less  marked  and  less  likely  to  have  ill-e£Fects  the 
further  the  carbon  is  below  the  eutectic  ratio.  It  is  also  shown  that  when  the 
fracture  of  an  iron  shows  high  cleavage  at  the  edge,  it  is  generally  up  to  or 
above  the  eutectic  ratio  and  is  a  weak  iron.  Close  spots,  not  associated  with 
cleavage,  may  occur  in  irons  of  good  quality,  especially  where  the  silicon  is 
comparatively  high.  C.  O.  B. 

1083.  Notes  on  Cast-iron,  A.  Sauveur.  (Amer.  Inst.  Mining  Engin., 
Bull.  75.  pp.  508--524,  March,  1912.) — Consists  of  general  notes  on  the  physical 
properties  of  cast-iron,  the  ultimate  and  structural  composition,  etc.  Shows  that 
a  knowledge  of  the  ultimate  composition  is  not  sufficient,  and  that  a  knowledge 
of  the  size,  form,  and  mode  of  distribution  of  the  graphite  is  important  in 
relating  the  properties  and  composition.  Cast-iron  of  maximum  strength 
should  have  a  eutectoid  or  slightly  hyper-eutectoid  matrix,  that  is,  it  should 
contain  about  0*8  %  combined  carbon,  and  the  graphite  particles  should  be 
few  in  number,  i,e.  the  total  carbon  should  be  low.  These  graphite  particles 
should  not  be  present  as  sharp  long  plates,  but  as  rounded  star-like 
particles.  The  formation  of  this  form  of  carbon  may  be  assisted  by  relatively 
quick  cooling  during  and  below  solidification.  Another  important  factor  is 
Si-content,  and  for  small  castings  higher  Si  is  necessary  than  for  large  cast- 
ings. It  is  pointed  out  that  a  knowledge  of  the  proximate  composition  of 
cast-iron  should  be  of  greater  value  than  a  knowledge  of  its  ultimate  com- 
position, the  important  proximate  constituents  of  commercial  cast-iron  being  : 
(1)  elemental  carbon  or  graphite ;  (2)  iron  carbide,  FejC ;  (8)  iron  silicide, 
FeSi;  (4)  iron  phosphide,  FjP;  (5)  manganese  carbide,  MntC;  and 
(6)  manganese  sulphide  MnS.  The  relative  proportions  of  these  constituents 
may  readily  be  calculated  from  a  knowledge  of  the  ultimate  composition. 
Examples  are  given  of  the  methods  of  calculating  the  proximate  and 
structural  composition  of  cast-iron.  The  formation  of  spots  of  white  cast- 
iron  surrounded  by  grey  iron  receives  attention  and  the  mechanism  of 
eutectic,  hyper-eutectic,  and  h3rpo-eutectic  cast-irons  is  described.  With 
regard  to  the  graphitising  of  cementite,  it  is  well  known  that  this  constituent 
breaks  up  into  ferrite  and  graphite  on  heating  to  a  sufficiently  high  tempera- 
ture ;  that  the  higher  the  temperature  the  more  easily  does  this  association 
take  place,  and  that  silicon  promotes  it.  It  is  probable  that  the  higher  the 
temperature  at  which  cementite  forms,  the  more  readily  it  will  be  converted 
into  ferrite  and  graphite  on  subsequent  cooling ;  and  from  this  assumption  it 
follows  that  tiie graphitisation  of  the  cementite  in  cast-iron  during  and  below 
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their  solidification  will  take  place  in  the  following  order  with  increasing 
difficulty :  (1)  graphitisation  of  pro-eutectic  cementite,  (2)  graph! tisation  of 
eutectic  cementite,  (8)  graphitisation  of  pro-eutectoid  cementite,  and 
(4)  graphitisation  of   eutectoid  cementite.    [See  also  preceding  Abstract] 

C.  O.  B. 

1084.  Influence  of  High  Temperatures  on  the  Physical  Properties  of  Alloys, 
I.  M.  Bregowsky  and  L.  W.  Spring.  (Eng.  News,  £9.  pp.  872-874, 
Feb.  20, 1918.  Rev.  de  Metallurgie,  10.  pp.  111-128,  Jan.,  1918.)— The  authors 
have  made  tests  on  the  m<echanical  properties  in  tension  and  torsion  of  a 
large  number  of  commercial  metals  and  allo)rs  of  all  descriptions  (brasses, 
bronzes,  mild  steels,  alloy  steels,  cast-iron,  etc.)  at  temperatures  up  to  1000°  F. 
(688°  C).  Heating  was  effected  by  means  of  an  electric  resistance  tube 
furnace,  and  the  temperatures  were  measured  by  inserting  a  pyrometer  into  a 
longitudinal  hole  bored  from  the  top  of  the  specimen  to  within  a  short 
distance  of  the  test  section.  The  paf)er  is  accompanied  by  85  diagrams 
showing  the  variation  of  mechanical  properties  with  the  temperature,  and 
tables  giving  the  complete  chemical  anal3rses  of  the  allo3rs  tested. 

F.  C.  A.  H.  L. 

1085.  Volatilisation  of  Certain  Binary  Alloys  in  High  Vacua,  A.  J.  Berry. 
(Cambridge  Phil.  Soc,  Proc.  17.  1.  pp.  81-88,  Feb.  14,  1918.)— The  work 
described  in  Abstract  No.  601  (1912)  has  been  continued  with  slight  inodifi> 
cations  in  the  method  employed.  Copper  and  cadmium  are  separated 
quantitatively  by  heating  at  600°  C.  for  several  hours.  An  alloy  containing 
Mg  with  an  excess  of  Cd  gave  a  distillate  containing  both  metals,  but  no 
definite  relationship  was  established  as  regards  composition.  This  pair  of 
metals  evidently  belongs  to  Group  V.  of  Groves  and  Turner's  classification 
[see  Abstract  No.  1459  (1912)].  Magnesium  and  lead  gave  a  distillate  at 
680°  C,  which  consisted  chiefly  of  Mg  containing  only  little  Pb.  Since  the 
compound  MgtPb  undoubtedly  exists,  failure  to  distil  it  indicates  that  it  is 
largely  dissociated  in  the  form  of  vapour.  F.  C.  A.  H.  L. 

1080.  Some  Properties  of  Industrial  Electrolytic  Iron,  L.  Quillet  and 
A.  Portevin.  (Comptes  Rendus,  166.  pp.  702-705,  March  8,  1913.)— The 
electrolytic  iron  employed  had  the  composition ;  C,  Mn,  Si  and  S-nil ; 
P,  0*025  % ;  As,  O'Oll  %.  As  prepared,  the  metal  was  supersaturated  with 
hydrogen,  was  brittle,  and  had  a  ball  hardness  of  140,  which  was  reduced  to 
90  after  annealing  at  900°  C.  for  2  hours  in  magnesia.  Determination  of  the 
critical  points  with  a  Saladin-Le  Chatelier  galvanometer  gave  the  figures  : — 

Heating.  Cooling. 


As  prepared  791°  C.    987°  C.  902°  C.    778°  C. 

After  annealing 788°  C.    982°  C.  902°  C.    778°  C. 

The  crude  metal  shows  a  critical  point  between  530°  and  690°  C.  (according 
to  the  sample)  on  heating,  but  the  point  is  not  reproduced  on  cooling  or 
subsequent  reheating.  While  Aj  is  sharp,  the  point  A»  is  a  range,  particularly 
on  cooling,  indicating  mutual  solubility  of  a  and  /3  iron.  The  specific 
•resistance  of  the  annealed  sample  was  found  to  be  9*98  microhms-cm.  after 
correcting  for  the  impurities  present.  According  to  Benedicks  the  true 
value  should  be  7*6,  showing  that  the  present  sample  contained  00O8  % 
hydrogen  in  solid  solution.  F.  C.  A.  H.  L. 
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1087.  Influence  of  Arsenic  on  the  Properties  of  Mild  SteeU  J.  Liedgens. 
(Elektrotechn.  Zeitschr.  84.  p.  805,  March  6,  1918.  Dissertation  from  the 
Techn.  Hochschule,  Berlin,  1912.)— Fourteen  alloys,  containing  0*1  to  8*8  %  As 
have  been  prepared  from  a  basic  open-hearth  steel  of  the  composition  ; 
C,  0082 ;  Mn,  0*487  ;  P,  0*020 ;  Si,  0*06  ;  S,  0051 ;  Cu,  0174 ;  and  As  0*084  %, 
and  a  complete  study  has  been  made  of  their  mechanical  and  magnetic 
properties.  By  autogenous  and  electrical  methods  the  alloys  could  be 
welded  up  to  1'2  %  As,  but  only  up  to  0*12  %  by  ordinary  methods.  The 
tensile  strength  rises  to  a  maximum  at  1*6  %  As,  after  which  it  falls  again ; 
the  contraction  and  extension,  however,  are  diminished  continually.  Arsenic 
exerts  no  apparent  influence  on  the  processes  of  tinning,  galvanising,  and 
enamelling.  In  annealed  materials  arsenic  has  no  e£Fect  on  the  permeability, 
hysteresis,  remanence,  and  coercive  force,  but  exerts  a  beneficial  effect  on 
the  quenched  alloys  from  the  point  of  view  of  their  magnetic  qualities. 

F.  C.  A.  H.  L. 

1088.  Why  does  Lag  Increase  with  the  Temperature  from  which  Cooling 
Starts  r  H.  M.  Howe.  (Amer.  Inst.  Mining  Engin.,  BulL  76.  pp.  479-485, 
March,  1918.) — The  transformation  of  austenite  to  pearlite  plus  ferrite  or 
cementite  is  subject  to  considerable  lag,  which  increases  with  the  rapidity  of 
cooling,  with  the  presence  of  retarding  elements  and  with  the  temperature 
from  which  cooling  starts.  Heating  to  a  high  temperature  may  contribute 
to  the  increase  of  lag  in  four  ways  ;  (1)  by  increasing  the  temperature 
gradient  between  the  shell  and  core  during  passage  through  the  transfor- 
mation range  ;  (2)  by  increasing  the  internal  pressure ;  (8)  by  effacing  the 
original  crystallisation  nuclei ;  and  (4)  by  increasing  the  thoroughness  of 
diffusion  and  rendering  more  difficult  the  subsequent  reassembly  of  the 
constituents.  The  author  deals  with  these  points  at  some  length,  and  points 
out  that  the  causes  throwing  the  interior  into  compression  put  the  shell  into 
tension  and  promote  the  transformation,  which  accounts  for  the  decreased 
hardness  observed  by  various  workers  on  increasing  the  temperature  of 
quenching.  F.  C.  A.  H.  L. 

1089.  Electrical  Conductivity  and  Fluidity  of  Strong  Solutions,  W.  S. 
Tucker.  (Phys.  Soc,  Proc.  25.  pp.  111-128 ;  Discussion,  pp.  128-124,  Feb. 
15, 1918.  Electrician,  70.  pp.  1182-1184,  April  4,  1918.  Abstract.>-Experi- 
ments  were  made  on  the  conductivity  and  viscosity  of  strong  solutions  of 
calcium  chloride,  both  isothermal ly  with  varying  concentration  and  over  a 
range  of  temperature.  Smooth  curves  were  obtained  even  with  supercooled 
melted  crystals.  By  expressing  concentration  as  a  ratio  of  masses  (instead  of 
by  volume)  giving  mols.  of  solute  per  100  mols.  of  solvent,  a  linear  relation 
was  found  between  the  concentration  n  and  the  ratio  of  conductivity  to  fluidity, 
for  all  but  the  lowest  concentrations.  This  is  in  agreement  with  similar 
observations  by  Bousfield  and  Lowry  on  solutions  of  sodium  hydroxide.  The 
observations  at  low  temperatures  are  in  agreement  with  those  of  Kunz  in 
showing  a  decreased  rate  of  diminution  of  conductivity,  so  that  marked 
conductivity  still  persists  at  the  lowest  temperatures.  T.  M.  L. 

1090.  Molecular  Weight  and  Turbulence  Viscosity,  W.  Sorkau.  (Ph3rs. 
Zeitschr.  14.  pp.  147-152,  Feb.  15, 1918.)— The  law  of  viscous  flow  enunciated 
by  Poiseuille  loses  its  validity  when  the  liquid  flows  under  considerable 
pressure.  The  ordinary  flow  gives  way  to  the  turbulent  or  hydraulic  flow 
first  described  by  Hagen  in  1854.    For  still  higher  pressures  the  turbulent 
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flow  is  replaced  by  yet  another  type  of  flow  resembling  the  passage  of  a  rigid 
filament  of  liquid  without  viscosity,  with  the  formation  of  dead  water  at  the 
capillary  wall.  The  author  calls  this  type  "  friction-less  flow."  It  obeys  the 
law  /  =  cVD*^""^*  where  D  is  the  density  of  the  liquid  and  C  is  a  constant 
determined  by  the  capillary  dimensions,  but  practically  independent  of  the 
temperature.  A  comparison  of  the  turbulence  viscosities  of  acetone,  ethyl 
acetate,  and  chloroform  had  suggested  a  connection  between  these  constants 
and  the  molecular  weights.  In  order  to  test  this  connection,  the  measure- 
ments were  extended  to  the  carefully  purified  esters  propyl  acetate,  butyl 
acetate,  and  methyl  propionate.  The  simple  formula  C  =  12-25  x  M*'*  was 
obtained,  which  recalls  Bunsen's  law  of  flow  for  gases.  The  succession  of 
speeds  of  flow  for  the  three  acetic  esters  examined  is  reversed  in  proceeding 
from  turbulence  to  frictionless  flow.  Knowing  that  there  are  two  different 
types  of  flow,  one  of  them  a  function  of  the  molecular  weight,  while  the  other 
is  a  function  of  the  density,  this  reversal  is  no  longer  surprising.  That  water 
and  alcohol  in  Hagen's  turbulent  flow  are  more  viscous  than  the  highly 
molecular  chloroform  may  be  explained  by  the  strong  association  of  these 
liquids.  Some  recent  experiments  indicate  an  eight-fold  molecule  for  water, 
similar  to  that  deduced  by  Duclaux  from  its  expansion.  E.  £.  F. 

1091.  Solubility  of  Active  Deposit  of  Thorium.  C.  F.  Hogley.  (Phil 
Mag.  26.  pp.  330-332,  Feb.,  1913.)— A  piece  of  Pt  was  exposed  to  thorium 
emanation  for  a  few  days  so  as  to  be  coated  with  Th  active  deposit  with  the 
products  ThB  (10*6  hours)  and  ThC  (1  hour)  in  equilibrium.  The  Pt  was  then 
dipped  into  various  solutions  and  the  loss  of  activity  measured  for  the  ensuing 
4  hours.  From  the  measurements  the  percentage  of  either  B  or  C  which  had 
dissolved  could  be  determined.  It  was  found  that  water,  solutions  of  salts, 
hydroxides,  and  acids  dissolve  both  products,  but  ThB  is  always  dissolved 
in  a  relatively  larger  amount  than  ThC.  The  results  show  that  the  solubility 
in  water  (boiling)  is  small,  about  85  %  being  dissolved  in  15  minutes'  treat- 
ment. A  solution  of  KI  was  found  to  dissolve  the  active  deposit  at  more  than 
twice  the  rate  of  water.  Dilute  HCl  or  HNOj  has  a  much  more  rapid  rate  of 
solution  even  at  ordinary  temperatures.  In  the  case  of  organic  solvents  the 
rate  of  solution  was  found  to  be  about  the  same  as  in  the  case  of  water,  but 
the  ThC  dissolves  more  easily  than  the  ThB— in  fact,  ThB  is  absolutely 
insoluble  in  carbon  disulphide  and  methylene  iodide,  whilst  ThC  is  soluble 
to  the  extent  of  20  %  in  10  minutes.  E.  M. 

1092.  Alteration  of  the  Vapour  Pressures  of  Aqueous  Sulphuric  Acid  Solutions 
with  the  Temperature.  C.  Hacker.  (Ann.  d.  Physik,  89.  6.  pp.  1588-1849, 
Dec.  28,  1912.  Extract  from  Inaug.  Dissertation,  Kiel,  1912.)— Von  Babo's 
law,  which  states  that  the  ratio  between  the  vapour  pressures  of  an  aqueous 
solution, ^x»  and  of  pure  water, ^v,  is  independentof  the  temperature  and  depends 
only  on  the  concentration  of  the  solution,  is  not  in  agreement  with  the  require- 
ments of  thermodynamics  and  would,  indeed,  lead  to  the  conclusion  that  the 
heat  of  dilution  would  be  zero  for  all  solutions.  Since  attempts  to  detect 
divergences  from  this  law  by  direct  measurement  have  given  no  certain 
results,  the  author  has  made  observations  on  the  difiFerences  between  the 
vapour  pressures  of  various  sulphuric  acid  solutions  and  those  of  pure  water 
at  temperatures  from  QP  to  100^.  The  results  show  that  von  Babo's  law  is 
invalid  and  that  the  divergences  from  it  increase  with  the  concentration,  as 
is  required  by  the  theory  of  the  heat  of  dilution.  The  numbers  obtained  for 
the  vapour  pressures  are  also  found  to  agree  quantitatively  with  the  observed 
heats  of  dilution.  T.  H.  P. 
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1093.  Laws  of  Corresponding  States,  £.  H.  Amagat.  (Comptes  Rendas, 
166.  pp.  271-277,  Jan.  27, 1918.)— Various  investigations  have  indicated  that,  for 
difiEerent  substances,  the  expression,  £  =  pvfTt  has  identical  values  at  corre- 
sponding points,  provided  the  volumes  are  referred  to  the  molecular  weights. 
This  relation  apparently  holds  for  normal  substances  and  discordant  results 
are  attributed  to  the  influence  of  secondary  factors,  such  as  polymerisation. 
This  conclusion  is  supported  by  the  fact  that,  of  28  compounds  examined^ 
those  of  similar  type  give  equal  values  of  £  in  all*  cases  excepting  with  the 
alcohols,  which  exhibit  a  tendency  to  polymerise.  Criticisms  made  by  Mathias 
(Congres  du  Froid,  1912)  are  answered.  T.  H.  P. 

1094.  Saturation  Curves  and  the  Law  of  Corresponding  States.  E.  H. 
Amagat.  (Comptes  Rendus,  166.  pp.  843-848,  March  17, 1918.)— The  author 
has  shown  previously  [see  preceding  Abstract]  that  the  saturation  curves  con- 
structed with  reduced  pressures  as  abscissae  and  the  values  of  pvjT  as 
ordinates — which  should  be  coincident  if  the  law  of  corresponding  states 
were  rigorously  obeyed — lie  within  a  comparatively  narrow  strip,  showing 
that  the  deviations  from  the  law  are  much  smaller  than  has  been  usually 
thought.  Further  consideration  of  the  curves  and  of  saturation  curves  for 
other  compounds,  as  well  as  of  the  curves  connecting  p  and  pv,  leads  the 
author  to  regard  the  law  of  corresponding  states  not  merely  as  an  approxi- 
mation but  as  a  fundamental  scientific  law.  T.  H.  P. 

1096.  The  Law  of  Guldberg  and  Corresponding  States,  A.  Leduc. 
(Comptes  Rendusy  166.  pp.  66-66,  Jan.  6, 1918.) — In  discussing  the  relationship 
between  the  critical  coefficient  and  molecular  weight  of  a  substance  Boutaric 
[see  Abstract  No.  787  (1918)]  had  assumed  that  the  boiling-points  of  different 
liquids  under  normal  pressures  were  corresponding,  although  he  knew  that 
this  assumption  was  not  quite  justified.  The  author  suggests  that  the  follow- 
ing modification  of  Guldberg's  law  would  be  justified  :  The  boiling-points  of 
substances  under  equally  reduced  pressures  are  corresponding  temperatures. 
If  the  pressure  is  reduced  to  1/76  of  what  it  is  at  the  critical  temperature,  i,e. 
to  as  many  cm.  as  there  are  atmospheres,  the  quotient  T/O  is  approximately 
0*6  for  acids,  ethyl-chloride,  etc.  (though  only  about  0*66  for  N,  O,  CH4,  etc.) 
but  greater  than  0*6  for  alcohols,  water,  and  COt.  H.  B. 

1096.  Method  of  determining  "a"  of  van  der  Waals'  Equation  from  the 
Surface  Tension.  A.  P.  Mathews.  (Journ.  Phys.  Chem.  17.  pp.  164-161, 
Feb.,  1918.) — Uncertainty  still  exists  as  to  the  correct  value  of  van  der  Waals' 
constant  a,  which  expresses  the  cohesive  pressure  of  a  fluid.  The  author's 
method  of  calculating  it  is  based  on  the  surface-tension  formula  of  Young  and 
Edtvos,  S  =  rK/8  (where  r  is  the  radius  of  action  of  the  cohesive  attraction 
and  K  the  total  cohesive  pressure),  Rayleigh's  formula  S  =  8rK/20,  leading  to 
obviously  improbable  values  of  a ;  further,  the  method,  unlike  those  previously 
used,  is  independent  of  any  assumption  as  to  the  value  of  b  or  of  its  constancy 
when  pressure  and  temperature  are  changed.  The  constant  a  may  be 
equated  to  N'M'K,  where  N  is  the  number  of  molecules  in  the  volume  V,  so 
that,  if  V»  be  written  N*t/*,  a/V*  =  M*K/w*,  where  v  is  the  volume  at  the 
disposal  of  a  single  molecule.  M  may  be  called  the  mass  of  cohesion  of  a 
molecule  and  K  a  constant  of  proportion.  At  the  temperature  absolute  zero, 
when  the  molecules  are  in  contact,  r  =s  t;),  so  that  S .  f|  s  KMV2vo.  Further, 
according  to  Eotvos'  formula,  S .  t|  =  219  (T,  —  6)/N'.  Hence,  assuming  the 
value  6-21  x  10"  for  N,  M»K  =  9046  x  10-"  (T,  —  6)t^  From  the  values  of 
M'K  thus  obtained,  those  of  a  and  b  are  readily  calculable.  For  ether, 
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pentane,  and  isopentane,  which  are  non -associating  substances  and  have  been 
very  carefully  investigated,  the  ratio  Vc :  be  has  the  values  2*078,  2'074  and 
2*072  respectively.  The  mean  of  these,  2*074,  agrees  closely  with  that  calcu- 
lated in  various  ways  by  van  der  Waals,  and  difiEers  considerably  from  the 
theoretical  number,  8.  The  equations  expressing  the  relations  between  these 
constants  and  the  critical  constants  hence  require  modification.  Thus,  a/P«= 
8V;  becomes  a/P,  =  6-284V? ;  P,  =  a/2702 6?  and  not  a/27 6?;  T,= 
7-769 a/2702 Rb^  not  8a/^  R6«  etc. 

In  most  cases  the  values  of  M'K  calculated  from  the  surface-tension 
formula  agree  moderately  well  with  those  given  by  the  ordinary  formula,  but 
a  few  appreciable  dififerences  occur,  and  it  seems  probable  that  the  former 
are  the  more  accurate.  T.  H.  P. 

1097.  N€W  Method  for  determining  the  Diffusion  of  Dissolved  Substances, 
L.  W.  Oholm.  (K.  Vetenskapsakad.  Nobel  Inst.  2.  No.  22.  pp.  1-28, 1912.) 
— The  difiFusion  apparatus  devised  by  the  author  consists  of  four  round  slabs, 
which  are  superposed  so  that  their  central  holes,  2  cm.  in  diam.,  exactly 
correspond  ;  of  a  plain  lid  and  a  bottom  slab  having  a  central  capillary 
nozzle  connected  by  means  of  a  clipped  rubber  tube  with  a  pipette  containing 
the  diffusing  solution.  All  the  slabs  and  the  lid  are  of  brass  and  are  ground 
quite  smooth.  The  five  slabs  are  greased  and  are  then  wiped  with  a  fine 
linen  cloth  so  that  sufficient  grease  remains  on  them  to  ensure  that  the 
solution  does  not  cling.  The  diffusing  liquid  is  run  carefully  down  the 
rubber  tube  so  as  to  expel  all  the  air  and  so  that  the  capillary  hole  in 
the  bottom  slab  is  just  reached.  Three  of  the  slabs  are  then  fitted  and 
the  hollow  cylinder  thus  formed  filled  with  the  solvent,  say  water,  a  slight 
excess  of  which  rests  on  the  top  of  the  third  slab  ;  this  excess  is  swept  off  by 
putting  on  the  fourth  slab,  the  liquid  column  left  thus  having  exactly  the 
same  height  as  the  three  slabs.  This  column  is  then  raised  through  the 
height  of  one  layer  by  running  in  from  the  pipette,  an  amount  of  the  diffusing 
liquid  just  corresponding  with  one  layer ;  the  extra  1  mm.  thickness  of  the 
top  slab  is  left  free.  Evaporation  is  prevented  by  means  of  the  lid. 
The  apparatus  is  especially  useful  for  viscous  solutions,  such  as  aqueous 
glycerine  solutions  of  lithium  or  potassium  chloride,  which  would  adhere  too 
strongly  to  glass.  Test  experiments  with  potassium  chloride  solutions  show 
that  the  apparatus  gives  reliable  results. 

The  resistance  of  potassium  chloride  to  diffusion  is  increased  considerably 
by  the  addition  of  a  non-electroljrte  to  the  solution.  Thus,  a  solution  of  the 
salt  in  water  gives  at  18°  the  diffusion  coefficient  1*819-1 '880,  the  value  in 
l-6N-sucrose  solution  being  0-410-0*420  ;  in  2N -sucrose  solution  0*216-0'242 ; 
and  in  7-48N-glycerol  solution,  0'174-0*176.  T.  H.  P. 

1098.  Diffusion  of  an  Electrolyte  in  Gelatine.  L.  W.  dholm.  (K. 
Vetenskapsakad.  Nobel  Inst.  2.  No.  80.  pp.  1-8,  1912.)— -The  author  has 
measured  the  electrical  conductivity  of  solutions  of  potassium  chloride  con- 
taining various  proportions  of  gelatine,  and  has  also  determined  the  diffusion 
coefficients  for  the  same  solutions  by  means  of  the  apparatus  already 
described  [see  preceding  Abstract].  The  results  show  that  the  electrical 
conductivity  as  well  as  the  diffusion  are  appreciably  less  in  a  solution  of 
gelatine  than  in  pure  water,  the  decrease  being  about  6  %  for  a  2  %  gelatine 
solution;  the  degree  of  dissociation  of  the  electrolyte  is  not,  however, 
changed.  Further,  the  extents  to  which  the  diffusion  coefficient  and  the 
conductivity  are  diminished  are  equal  for  equal  contents  of  gelatine.    The 
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curve  showing  the  relation  between  the  diffusion  coefficients  and  the  pro- 
portions of  gelatine  present  is  of  the  same  form  as  the  corresponding  curve 
for  potassium  chloride  solutions  containing  sucrose  or  glycerol,  so  that,  as  a 
first  approximation  at  least,  a  gelatinous  body  affects  the  diffusion  and  the 
conductivity  of  an  electrolyte  in  exactly  the  same  way  as  a  non-electrolyte  in 
general.  T.  H.  P. 

1099.  Diffusion  of  Silver  into  Glass.  G.  Schulze.  (Ann.  d.  Physik,  40.  2. 
pp.  885-867,  Feb.  4,  1918.  Communication  from  the  Physikal.-Techn. 
Reichsanstalt.) — The  diffusion  of  silver  from  fused  silver  nitrate  was  noticed 
by  Heydweiller  and  Kopfermann  [see  Abstract  No.  1874  (1910).]  The  experi- 
meats  were  made  with  glass  tubes,  open  at  both  ends,  or  test-tubes,  dipped  into 
fused  AgNOj  or  containing  mixtures  of  K  and  Na  nitrates  ;  the  nitrates  were 
electrically  heated.  The  glass  is  described  as  a  Thuringian  glass  containing 
11  per  cent,  of  Na ;  but  there  is  some  mistake  in  the  percentages  given. 
Above  250°  C.  silver  diffuses  into  the  glass  from  the  nitrate  in  the  form  of  free 
ions,  sodium  ions  leaving  the  glass.  The  conductivity  is  apparently  lowered 
because  the  glass  resistance  rises  when  the  glass  is  heated  for  long  periods  ; 
but  there  is  really  an  increase  in  conductivity  produced  by  the  replacement 
of  Na  by  Ag.  The  diffusion  follows  the  law  of  Warburg,  the  amount  of 
silver  entering  being  proportional  to  the  square  root  of  the  time  and  to  the 
square  root  of  the  product  of  the  conductivity  of  the  glass  and  its  absolute 
temperature.  The  concentration  of  the  silver  decreases  as  the  depth 
increases.  Electrolysis  introduces  the  silver  more  rapidly,  and  experiments 
were  made  with  electrolysis  and  diffusion  acting  in  the  same  and  in  different 
directions.  The  measurements  are  difficult,  because  the  tubes  always  cracky 
and  because  the  glass  is  chemically  attacked  by  the  liberated  alkali :  to  avoid 
the  latter  effect,  the  test-tubes  were  filled  with  KHSO4  or,  better,  with 
HiSiOj.  Glass  charged  with  silver  appears  like  gold  or  silver  in  reflected  light 
and  bluish-green  in  transmitted  light,  when  heated  in  the  Bunsen  flame.  A 
formula  is  also  given  for  the  diffusion  of  silver  into  glass  from  the  mixed  fused 
nitrates  of  Ag  and  Na.  E.  Warburg.  (Ibid.  40.  2.  pp.  827-884,  Feb.  4, 
1918.) — Warburg  assumes  that  both  in  electrolysis  and  in  diffusion  the 
positive  ions  alone  migrate  ;  their  velocity  might  be  calculated  after  Nernst, 
but  the  diffused  electrolyte  is  not  completely  dissociated,  and  he  supposes 
that  each  molecule  will  be  dissociated  and  not  dissociated  for  different 
periods.  The  theory  deduced  is  in  the  main  in  agreement  with  the  experi- 
ments ;  but  it  differs  as  to  the  concentration  of  the  silver  at  considerable 
depth  of  the  glass  and  as  to  the  concentration  of  the  silver  diffusing  into  the 
glass  from  mixtures  of  silver  and  sodium  nitrates.  H.  B. 

1100.  Dependence  of  Diffusion  on  the  Viscosity  of  the  Solvent  L.  W. 
dholm.  (K.  Vetenskapsakad.  Nobel  Inst.  2.  No.  26.  pp.  1-21, 1912.)— From 
Einstein's  molecular  kinetic  equation  of  diffusion  [see  Abstract  No.  1122 
(1908)]  it  follows  that  the  diffusion  coefficients  of  one  and  the  same  non- 
electrolyte  in  different  solvents  and  under  otherwise  similar  conditions  should 
be  inversely  proportional  to  the  viscosities  of  the  solvents,  that  is  kn  =  const. 
The  empirical  square-root  equation,  k  JM  =  C,  leads  to  the  same  conclusion. 
In  both  cases  the  solutions  are  assumed  to  be  very  dilute,  so  that  the  viscosity  of 
the  solute  plays  no  great  part,  and,  further,  the  Einstein  formula  supposes  the 
molecules  of  the  solute  to  be  large  in  comparison  with  those  of  the  solvent. 
The  author  has  investigated  the  viscosity  and  diffusion  of  solutions  of  glycerol 
and  bromoform,  the  solvents,  with  viscosities  varying  from  0*25  to  4*45,  being, 
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ether,  benzene,  acetone  and  ethyl,  methyl,  propyl  and  amyl  alcohols.  The 
percentage  increases  in  viscosity  produced  by  solution  of  glycerol  to  N-con- 
centration  are  as  follows :  Water,  27*6 ;  ethyl  alcohol,  47*5 ;  60  per  cent 
ethyl  alcohol,  21'1 ;  propyl  alcohol,  61'2  ;  amyl  alcohol,  54'1.  These  increases 
are  very  irregular  and  bear  no  simple  proportion  to  the  viscosities  of  the 
solvents  themselves.  But  with  the  alcohols,  the  absolute  increases  in 
viscosity  are  about  proportional  to  the  viscosities  themselves,  although  50  % 
ethyl  alcohol  gives  approximately  the  same  increase  as  pure  alcohol  with 
less  than  one-half  its  viscosity.  In  the  influence  of  bromoform  on  the 
viscosity  there  is  greater  regularity  :  the  smaller  the  viscosity  of  the  solvent 
itself,  the  greater  is  the  percentage  increase  of  the  viscosity  on  addition  of 
bromoform.  The  percentage  increases  for  N-concentration  of  the  solute 
are  :  Ether,  86  ;  acetone,  24 ;  methyl  alcohol,  17  :  benzene,  18 ;  ethyl 
alcohol,  9;  propyl  alcohol,  1*4;  amyl  alcohol,  — 9*8.  As  the  viscosities 
of  the  solutions,  in  comparison  with  those  of  the  components,  indicate 
an  additive  relation,  the  bromoform  probably  occurs  in  these  as  single  free 
molecules  and  does  not  influence  the  association  factors  of  the  various 
solvents.  The  results  of  the  diffusion  measurements  indicate  that  neither 
with  glycerol  nor  with  bromoform  does  kri  remain  constant  with  different 
solvents.  The  solutions  used  were  certainly  fairly  concentrated,  but  the 
numerical  results  do  not  seem  to  indicate  constant  limiting  values.  The 
various  factors  disregarded  by  the  Einstein  formula  are  discussed. 

T.  H.  P. 

1101.  Condensation  of  Water-vapour  in  Presence  Oj  Nitrogen  Oxides  and 
Hydrogen  Peroxide,  etc.  W.  Bieber.  (Ann.  d.  Physik,  89.  6.  pp.  1818-1887, 
Dec.  28,  1912.  From  Dissertation,  Marburg,  April  29,  1911  and  Marburg 
Naturforschenden  Gesell.,  Dec,  1911.) — In  connection  with  the  action  of 
oxides  of  nitrogen  in  inducing  the  condensation  of  water-vapour  [see 
Pringal,  Abstract  No.  2046  (1908)],  the  author  has  made  experiments  which 
show  that  stable  ozone,  even  under  the  influence  of  light,  is  not  able  to 
oxidise  free  nitrogen.  According  to  Barkow  [see  Abstract  No.  1477  (1907)] 
and  to  Pringal,  the  formation  of  a  blue  fog  depends  on  the  production 
of  oxides  of  nitrogen,  but  the  author  finds  that  this  may  occur  in  oxygen  free 
from  nitrogen.  The  experiments  also  confirm  Wilson's  view  [see  Abstract 
No.  1026  (1900)]  that  hydrogen  peroxide  exists  in  solution  in  the  blue  fog. 
The  possible  modes  of  formation  of  the  peroxide  are  discussed.  Atmospheric 
hydrogen  peroxide  undoubtedly  owes  its  existence  largely  to  the  action 
of  ultra-violet  rays,  which  liberate  oxygen  atoms ;  the  latter  not  only  give  the 
peroxide,  but  also  oxidise  the  ammonia  of  the  air  first  to  hydroxylamine  and 
subsequently  to  ammonium  nitrite.  The  blue  colour  of  the  sky  is  regarded  as 
due  to  the  presence,  in  the  upper  strata  of  the  atmosphere,  of  small  solid  par- 
ticles of  ammoniimi  nitrite  or  nitrate,  which  scatter  the  more  highly  refractive 
rays  to  a  greater  degree  than  the  others ;  the  cause  of  the  variations  in  the 
tint  must  be  sought  in  the  varying  turbidity  of  the  lower  layers  of  the 
atmosphere.  That  such  particles  do  not  continually  increase  in  number  is 
due  to  the  establishment  of  an  equilibrium.  T.  H.  P. 

1102.  Electrical  Conductance  of  Non-aqueous  Solutions.  L.  I.  Shaixr. 
(Journ.  Phys.  Chem.  17.  pp.  162-176,  Feb.,  1918.)— Walden's  investigation  of 
solutions  of  tetraethyl-ammonium  iodide  in  a  number  of  organic  solvents 
of  different  chemical  types  showed  that  the  dissociating  power  of  the  solvent 
increases  with  its  dielectric  constant.     In  order  to  ascertain  if  other  solutes 
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act  in  an  analogous  manner  to  the  above  iodide,  the  author  has  examined 
qualitatively  the  conductivity  of  a  number  of  inorganic  salts  in  methyl 
alcohol,  saiicylaldehyde,  benzaldehyde,  acetic  anhydride,  acetyl  chloride, 
ethyl  acetate,  dimethyl  sulphate,  benzonitrile,  acetone,  aniline  and  epichlor- 
hydrin.  Among  other  results  it  is  found  no  relation  is  evident  between  the 
dissociating  power  of  a  solvent  and  its  dielectric  constant,  extent  of  associa- 
tion or  its  chemical  unsaturation.  Quantitative  conductivity  measurements 
were  made  on  solutions  of  mercuric  chloride  and  iodine  in  epichlorhydrin 
and  of  mercuric  and  lithium  chlorides  and  iodine  in  acetone.  In  none 
of  these  cases  does  the  molecular  conductivity  exhibit  a  limiting  value 
on  dilution,  but  increases  steadily  even  at  very  high  dilutions.  Consequently 
the  degree  of  dissociation  at  any  given  dilution  cannot  be  found  by  dividing 
the  conductivity  at  that  dilution  by  the  conductivity  at  infinite  dilution. 
With  a  solution  of  lithium  chloride  in  acetone,  the  molecular  conductivity  at 
first  increases,  then  decreases  and  finally  increases  again  with  progressive 
dilution.  The  fact  that  the  author  has  prepared  epichlorhydrin  and  acetone 
with  conductivities  lower  than  the  minimum  values  attainable  by  Walden 
seems  to  indicate  that  these  solvents  conduct,  not  by  reason  of  ''  self-dissocia- 
tion "  but  owing  to  the  presence  of  constant  impurities.  T.  H.  P. 

1103.  Electrical  and  Chemical  Effects  of  the  Explosion  of  Azoimide.  P.  J. 
Kirkby  and  J.  E.  Marsh.  (Roy.  Soc.,  Proc.  Ser.  A.  88.  pp.  90-99,  Feb.  24, 
1918.) — ^The  HNs  is  prepared  by  letting  sulphuric  acid  decompose  BaN«,  and 
by  sucking  the  dried  HNs  into  a  receiver  and  an  explosion  chamber,  the 
annular  space  between  two  gilded  brass  cylinders,  one  of  which  is  joined  to 
one  of  the  Oxford  electric  mains  (about  105  volts),  and  the  other  to  a 
low-resistance  ballistic  galvanometer  (d'Arsonval) ;  the  Pt-wires  for  explod- 
ing the  gas  are  inserted  in  the  tubular  connection  of  the  chamber  with  the 
glass  apparatus.  The  explosion  chamber  is  exhausted  ;  the  gas  is  then 
admitted  and  exploded,  and  the  throw  of  the  galvanometer  determined  ; 
■*•  a  series  of  experiments  is  carried  out  continuously  upon  the  same  sample 
of  gas."  The  number  of  pairs  of  ions  generated  by  an  explosion  of  azoimide,  it 
is  said,  is  exceedingly  small  (less  than  1  in  100,000)  compared  with  the  number 
of  molecules  dissociated  by  the  explosion.  The  numbers  were  irregular, 
however,  one  of  the  explosions  (sometimes  the  first,  sometimes  another  of  a 
series)  giving  many  times  (7)  more  electricity  than  another  ;  the  results  varied 
also  when  the  polarity  of  the  two  cylinders  was  exchanged  or  resistance 
introduced  into  the  circuit.  The  lowest  gas  pressure  observed  at  which 
explosion  took  place  was  11  mm.,  whilst  in  previous  experiments  with  electro- 
lytic gas  [see  Abstract  No.  8258  (1904)]  the  minimum  was  80  mm.  The  brass 
cylinders  had  been  gilded  to  prevent  action  of  the  azoimide  on  the  copper  ; 
yet  a  small  amount  of  a  crystalline  deposit,  apparently  of  cupric  azoimide, 
was  observed  at  the  end  of  a  series ;  this  cupric  azoimide  is  supposed  to  have 
been  formed  during  the  actual  explosions,  not  before  them.  H.  B. 

1104.  Charged  Surface  Layers  in  Contact-Potential  Phenomena  between 
Metals,  A.  N.  Shaw.  (Phil.  Mag.  25.  pp.  241-256,  Feb.,  1918.  Electrician, 
71.  pp.  25-28,  April  11,  1918.  Abstract.) — The  author  describes  ionisation 
methods  for  measuring  contact  potentials  between  metallic  plates,  and  shows 
that  they  give  reliable  results.  Investigation  of  the  rate  of  charging  due 
to  contact  potential  in  the  case  of  an  insulated  plate  in  ionised  gas  leads  to 
new  direct  evidence  of  the  presence  of  charged  surface  layers.  The  time 
necessary  for  the  formation  and  charge  of  these  layers  is  found  to  be  measur- 
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able,  and  effects  due  to  their  capacity  are  detectable.  Their  behaviour  agrees 
with  the  conception  that  contact-potential  phenomena  can  be  explained  by 
the  different  amounts  of  work  done  by  electrons  in  escaping  from  different 
metals.  The  rate  of  charging  or  removal  of  the  layers  responsible  for  contact 
potential  is  shown  to  be  independent  apparently  of  the  metal  and  identical 
vAth  the  behaviour  of  ordinary  charges  imparted  by  external  means.  The 
influence  of  the  dryness  of  the  gaseous  medium  and  the  nature  of  the  gas 
on  the  formation  of  these  charged  layers  has  been  investigated,  and  it  would 
appear  that,  although  chemical  action  may  cause  large  contact  effects,  it  is 
not  usually  responsible  for  more  than  a  small  part  of  the  phenomenon. 

T.  H.  P. 

1105.  lonisaiion  and  Uie  Law  of  Mass  Action.  W.  R.  Bousfield. 
(Chem.  Soc,  Journ.  108.  pp.  307-817,  Feb.,  1918.)— At  very  great  dilutions 
the  coefficient  of  ionisation  of  a  dissolved  salt  becomes  substantially  equal  to 
unity.  There  is  therefore,  then,  no  real  difference  between  any  of  the  follow- 
ing five  dilution  formulae  : — 

Rudolphi  "     =g:Q^      Newrelation    ,   °     =  A~ 

1  —  a       5-87  1  —  a       587 

Vant  Hoff -—  -  =  ^      Kohlrausch ,-^  r=^ 

1  —  a       6*87  1  —  a  —  6*87 

1  M 

Limiting  relation , =  r-o^ 

1  —  a        0'87 

where  h  is  the  number  of  mols.  of  water  per  mol.  of  solute.  All  of  these  may 
be  applied  equally  well  to  interpret  the  conductivity  data  for  potassium 
chloride,  but  sdl  agree  in  giving  the  coefficient  0*5  to  h  at  infinite  dilution. 
They  may  therefore  all  be  reduced  to  the  simple  formula  (1— a)  =  h—i  x  const, 
whilst  in  the  same  region  of  great  dilution  Ostwald's  Mass-action  Law  reduces 
to  (1  — •  o)  =s  A  ~^  X  const.  These  two  formulae  bring  out  the  fundamental 
difference  between  the  class  of  "  weak  "  electrolytes,  of  which  acetic  acid 
is  an  example,  and  the  class  of  ''  strong "  electrolytes,  of  which  potassium 
chloride  is  an  example,  since  for  weak  electrol3rtes  the  active  mass  of  the  undis- 
sociated  fraction  at  great  dilution  is  inversely  proportional  to  the  mass  of  the 
water ;  for  strong  electrol3rtes  the  active  mass  of  the  undissociated  fraction 
at  great  dilution  is  inversely  proportional  to  the  square  root  of  the  mass  of  the 
water.  T.  M.  L. 

1106.  Mechanism  of  the  Chlorination  of  Benzene  in  the  Electrolytic  Cell 
R.  G.  yan  Name  and  C.  H.  Maryott.  (Amer.  Journ.  Sci.  86.  pp.  158-170, 
Feb.,  1918.) — Chlorinations  may  take  place  in  two  ways  :  by  an  electrolytic 
process  which  is  confined  to  the  surface  of  the  anode,  and  by  the  secondary 
action  of  the  dissolved  chlorine  gas  previously  liberated  by  the  current 
Referring  to  Zehrlant  and  to  Schleuderberg  [see  Abstracts  Nos.  1157  (1901) 
and  192  (1909)]  the  author  obtained  no  positive  evidence  of  any  strictly 
electrolytic  chlorination  when  electrolysing  benzene  dissolved  in  glacial  acetic 
acid  to  which  lithium  chloride  had  been  added,  though  the  yields  rose  to 
70  per  cent. ;  the  direct  treatment  of  the  solution  with  chlorine  gas  in  the 
dark  directly  yielded  addition  and  substitution  products  as  before ;  this 
reaction  was  not  accelerated  by  simultaneous  electrolysis.  The  addition 
of  benzene  to  the  solvent  mentioned  raised  the  anode  potential  like  an 
addition  of  carbon-tetrachloride,  whilst  phenol  lowered  the  potential. 

H.B. 
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1107.  Measuring  the  Flight  of  Balloons  and  Flying  Machines,  L. 
Ambronn.  (Zeitschr.  tnstrumentenk.  88.  pp.  106-107,  April,  1918.) — 
Describes  a  new  instrument  for  determining  the  flight  of  air-craft.  The 
lower  part  of  the  apparatus  is  similar  to  a  theodolite  base,  and  carries  a 
telescope  arrangement  of  special  form.  The  telescope  is  arranged  to  look 
at  one  of  the  faces  of  a  total-reflection  right-angled  prism  which  is  movable 
about  a  horizontal  axis,  and  whose  position  can  be  noted  on  a  circular  scale. 
A  magnetic  needle  is  provided,  and  special  arrangements  enable  the  observer 
easily  to  determine  the  magnetic  azimuth,  as  well  as  the  altitude  of  the  object 
nnder  observation.  A.  W, 

1108.  Elasticity  of  Crystals.  T.  Reimers.  (Phys.  Zeitschr.  14.  pp.  276- 
278,  April  1, 1918.)— According  to  Voigt  (1882),  a  crystalline  rod  or  cylinder 
of  doubly  symmetrical  section,  when  bent,  does  not  undergo  a  pure  flexure, 
but  is  also  twisted.  The  author  tested  this  by  direct  experiment  on  a  rod  cut 
from  a  g3rpsum  crystal,  fixed  at  one  end  and  loaded  at  the  other  by  two  1-gm. 
weights  connected  by  a  cocoon  fibre  lying  across  the  rod.  The  torsion  was 
observed  by  means  of  a  small  mirror  attached  to  the  rod.  It  was  found  to  be 
in  agreement  with  Voigt' s  formula.  E.  E.  F. 

1 109.  Theory  of  Elasticity,  T.  v.  K4rm4n.  (Phys.  Zeitschr.  14.  pp.  258- 
264,  March  15,  1918.) — Maintains,  with  reference  to  a  paper  by  H.  Lorenz 
[Abstract  No.  640  (1918)]»  that  the  theorem  according  to  which  <'  the  difference 
between  the  internal  and  double  the  external  work  has  a  singular  value  in  the 
case  of  elastic  equilibrium"  is  identical  with  the  principle  of  minimum 
potential  energy  applied  to  the  case  of  a  body  obeying  Hooke's  law. 
Neither  Ritz's  method  nor  Castigliano's  theorem  need  be  brought  in. 
H.  Lorenz.  (Ibid.  p.  254,  March  16, 1918.) — Lorenz  replies  to  the  above, 
agreeing  with  the  derivation  of  the  theorem,  but  doubting  its  utility. 

E.  E.  F. 

1110.  Stress  Distribution  in  Notched  Tension  Bars,  E.  Preuss.  (Zeitschr. 
Vereines  Deutsch.  Ing.  57.  pp.  664-667,  April  26, 1918.)— The  test-pieces  were 
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all  76  mm.  wide,  the  load  being  applied  through  bolts,  480  mm.  apart.  A 
notch  was  cut  at  each  end  of  the  middle  cross-section,  various  forms  being 
tried.  Axial  and  lateral  strains  were  measured,  the  principal  stresses  across 
the  middle  section  being  deduced  with  the  aid  of  the  modulus  of  elasticity 
and  Poisson's  ratio.  The  axial  stresses  are  shown  plotted,  and  reach  sharp 
maxima  at  the  edges  of  the  notches.  For  the  same  depth  of  notch  the 
max.  stress  is  greater  the  smaller  the  radius  or  base.  For  constant  radius 
and  breadth  ^he  max.  stress  increases  with  the  depth.  For  semi-circular 
notches  the  max.  stress  ihpreases  as  the  radius  diminishes.  Neglecting  sharp 
triangular  notches,  maxima  of  1*43  to  2*48  times  mean  were  observed  with 
dimensions  each  way  varying  from  5  mm.  to  16  mm.  The  minimum  stress 
at  the  centre  varied  from  0-71  to  0-98  of  the  mean.  The  stress-distribution 
is  most  even  over  a  greater  part  of  the  width  for  wide,  shallow  notches.  It 
is  suggested  that  the  numerical  results  obtained  can  be  used,  e.g.  to  determine 
the  max.  bending  stress  in  a  shaft  at  a  change  of  section.  The  ordinary 
value  of  stress  /=  MZ  is  replaced  by  /sc  CMZ,  where  C  is  a  suitable 
constant,  >  1.  E.  J.  S. 

1111.  Tests  of  Three  Struts  from  a  Collapsed  Gasholder  in  Hamburg,  H. 
Rudeloff.  (Zeitschr.  V«reines  Deutsch.  Ing.  67.  pp.  615-620,  April  19, 
1918.) — The  struts  were  each  made  up  of  two  steel  channels  8290  mm.  long, 
placed  back  to  b^ck,  with  26  mm.  clear  between  the  webs,  a  compressive 
load  being  applied  through  66-mm.  balls  whose  centres  were  8466  mm.  apart. 
Lateral  movements  were  detected  in  two  planes  at  right  angles  by  Bauschinger 
roller  apparatus.  Two  of  the  struts  exhibited  a  distinct  displacement  in  the 
plane  of  the  greatest  radius  of  gyration  as  well  as  in  that  of  the  least.  The 
increase  of  bending  with  load  was  very  uniform,  and  photographs  after 
crippling  show  that  the  member  on  the  tension  side  is  in  all  cases  bent 
sharply  outwards,  and  the  other  inwards.  It  follows  that  the  strength  would 
be  increased  by  placing  the  channels  farther  apart.  Four  Martens  mirror 
extensometers  were  used  to  measure  the  strains  on  each  flange.  Although 
owing  to  flexure  the  strains  varied  greatly  from  the  mean,  and  the  variations 
were  different  in  the  three  struts,  yet  the  three  means  at  any  given  load 
corresponded  remarkably  well.  This  shows  that  in  no  case  was  the  metal 
overstrained  at  the  highest  load  at  which  strain  measurements  were  made. 
Above  40,000  kg.  the  rate  of  increase  of  the  mean  strain  fell  off  owing  to  the 
compressive  strains  on  the  tension  side  changing  rapidly  to  tensile  as  flexure 
increased,  although  on  the  compressive  side  they  continue  to  rise  faster  than 
the  load.  The  total  compressive  stress  on  the  strut  can,  therefore,  only  be 
deduced  from  the  mean  compressive  strain  so  long  as  the  material  is  nowhere 
elastically  overstrained.  The  crippling  load  is  found  to  be  smaller  than  that 
given  by  the  usual  theorems,  the  relative  values  being :  Euler  0*76,  Tetmayer 
0'92.  The  theory  of  Miiller-Breslau,  based  on  the  theory  of  bending  by  an 
eccentric  load,  all  parts  being  assumed  elastic,  gives  the  value  1006. 

E.  J.  S. 

1112.  Hardening  Tesis.  G.  Charpy.  <Rev.  de  Metallurgie,  10.  pp.  898- 
899,  March,  1918.) — Hardening  tests  are  sometimes  specified  with  a  view  to 
determining  the  utility  of  a  material  for  a  certain  purpose  {e.g.  steel  for 
boiler-plates)  or  to  determining  whether  a  material  is  susceptible  to  heat 
treatment.  The  author  discusses  the  various  factors  which  influence  the 
results  of  such  tests,  and  points  out  the  necessity  that  they  should  be  made 
under  definite  coriditions.  F.  C.  A.  H.  L. 
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1113.  Elastic  Limii'Of  Aihys.^  A.  Portevin.  (Comptes  Rendus,  156. 
pp.  1^7-1240,  April  21, 1918.)-7'Bzperiments  have  been  made  oa  the  defer ^ 
mation  of  pyramidal  test-pieces  (Fremont  method)  in  order  to  determine 
if  the  elastic  limit  can  be  observed  microscopically  by  the  appearance  of  sHp 
bands.  In  a  chemically  homogeneous  solid  solution. ^p  bands  first  appear 
in  certain  grains  and  gradually  extend  to  the  whole  of  i  them.  By  this  means 
it  is  possible  to  determine  the  lower  and  upper  limits  of  elasticity.  In  a 
heterogeneous  single  solid  .sokition  the  sUp.  bands,  first  appear  in.  the  centre 
of  the  grains  and  do  not  extend  to  the  edges  until  higher  loads  are  reached. 
The  result  is  that  the  boundaries  of  the  grains  are  not  ,devek>ped.  An  alloy 
consisting  of  >  two  phases  generally  .develops  slip  bands  only  in  the  a-phase. 
As  a  result,  therefore,  of  the.  medianical  anisotropy  of  the  grains  and  the 
chemical  heterogeneity  of  the  alloy,  the  slip  bands  do  not  appear  simul- 
taneously in  all.  parts  of  the>  alloy.  .  Consequently  a  definite  value  cannot 
be  ascribed  to  the  elastic  Umit.  -  F.  C  A.  H.  L« 

1114.  Viscosity  of  Gases.  H.  Pi^vnikiewicz.  (Phys.  Zeitschr.  14. 
pp.  805-808,  April  1,  1918.) — A  simplified  apparatus  is  described,  consisting 
of  two  tubes  communicating  by  a  capillary  tube  0*4  mm.  in  internal  diam. 
and  40  cm.  long.  The  gas  is  expelled  from  one  vessel  to  the  other  by 
mercury  against  the  viscous  resistance.  A  set  of  glass,  taps  enables  one  to 
reverse  the  current  of  gas,  so  that  the  same  gas  can  be  used  again.  Therein 
the  apparatus  differs  from  that  of  J.  H.  T.  Roberts  [Abstract  No.  778  (1912)]. 

E.  E.  F. 

1115.  Simf4e  Method  for  deUrmining  the  Viscosity  of  Air.  O.  F.  C. 
Searle.  (Cambridge  Phil.  Soc.,  Proc.  17.  pp.  188-192,  April,  1918.)— Air 
is  pumped  into  a  vessel  of  about  10  litres'  capacity  until  a  pressure  of 
20-26  cm.  Hg  above  the  atmosphere  is  reached,  and  is  then  allowed  to 
escape  through  a  capillary  tube  some  60  or  70  cm.  long.  The  pressure  of 
the  air  at  the  beginning  and  end  of  a  measured  interval  of  time  is  determined,, 
and  from  the  fall  in  pressure  the  volume  of  air  passing  is  deduced.  The 
viscosity  ly  of  the  air,  in  d3mes  per  sq.  cm.  per  -unit  velocity  gradient,  is  calcu- 
lated from  the  formula  i?  =  irflSPo/8/S .  </X,  where  a  is  the  radius  of  the  tube, 
/  its  length,  Po  the  atmospheric  pressure,  S  the  volume  of  the  vessel,  /  the 
time,  and  X  =  log,  [(Pi  -  Po)/(Pf  — Po).(Pf  +  Po)/(Pi  +  Po)]  where  P,  and 
Pi  are  the  pressures  at  the  beginning  and  end  of  the  interval  /.  The  tem- 
perature in  the  apparatus  is  considered  equal  to  .that  of  the  surrounding 
atmosphere  throughout  the  experiment.  When  the  flow  tube  is  not  of 
uniform  bore,  it  is  necessary  to  apply  a  correction,  the  method  for  calculating 
which  is  given.  The  mean  value  obtained  for  the  viscosity  of  air  at  18*8^  C 
is  1*80  X  10-*  gm.  cm.-i  sec.-».  W.  H.  Si. 

1110-  Advance  ofAlUrnate  Vortices  in  ihe  Rear  of  an  Obstacle.  H.  B^nard. 
(Comptes  Rendus,  156.  pp.  1225-1228,  April  21,  1913.)— In  a  preceding  note 
[Abstract  No.  911  (1918)]  the  author  has  localised  the  2^ne  of  formation  of 
alternate  vortices.  At  first  the  vojtices  have  the  same  speed  as  the  moving 
obstacle  but  quickly  slacken,  at  the  same  time  diverging  to  the  right  and  left. 
They  quickly  attain  their  transversal  limit,  longitudinal  equidistance,  and 
limiting  speed,  which  are. preserved  if  the  vortices  are  not  too  much 
deadened.  When  old  they  are  more  and  more  sensible  to  accidental 
fluctuations,  while  the  equidistance  in  particular  is  less  and  less  well  defined. 
The  present  paper  is  a  further  kinematogr^phic  study  of  the  question, 
numerical  data,  being  obtaii^ed.  H.  H.  Ho. 
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1117.  New  species  of  Cellular  Vortices.  C.  Dauz^e.  (Coiiiptes  Rendus, 
166.  pp.  218-290,  Jan.  20,  and  pp.  1228-1280,  April  21,  1918.>--H.  Benard's 
work  [see  preceding  Abstract]  is  briefly  referred  to,  dealing  with  experiments 
upon  detached  vortices.  The  formation  of  these  is  explained  by  the  existence 
of  an  extremely  thin  film  covering  the  regions  free  from  partitions.  The  case 
of  impure  stearic  acid  such  as  is  found  in  candles  is  described,  this  being 
coloured  rose  or  blue.  The  superficial  film  is  formed  by  very  fine  grains 
of  colouring  matter  covering  the  whole  surface,  so  that  isolated  vortices 
are  no  longer  formed.  Thermal  convection  gives  rise  beneath  the  film 
to  elongated  vortices  analogous  to  some  observed  by  Benard.  The  free 
surface  is  formed  of  longitudinal  furrows  comprising  parallel  and  equidistant 
crests  and  troughs,  relieved  at  certain  points  by  transverse  division,  which 
sometimes  gives  an  hexagonal  cellular  network,  often,  however,  only  in  a  state 
of  outline.  In  consequence  of  this  relief  there  is  the  formation  of  distinct 
focal  lines  when  observed  by  refracted  light'  The  description  is  illustrated 
by  four  photographs.  The  experiments  were  performed  at  rising  and  falling 
temperatures,  results  for  varying  thicknesses  of  liquid  being  given. 

H.  H.  Ho. 

1118.  Co-ordinate  Systems  of  Dynamics.  E.  Qehrcke.  (Deutsch.  Phys. 
Gesell.,  Verb.  16.  7.  pp.  260-266,  April  16,  1918.)— -Discusses  the  co-ordinate 
systems  from  the  standpoint  of  the  classical  mechanics  and  the  modern 
theory  of  relativity.  E.  H.  B. 

1119.  Minkowskfs  Mechanics.  F.  J.  de  Wisniewski.  (Ann.  d.  Physik, 
40.  4.  pp.  668-676,  April  16,  1918.)— The  second  part  of  a  mathematical 
treatment.    [See  Abstract  No.  768  (1918).]  E.  H.  B. 

1120.  Measurement  of  the  True  Static  Pressure  in  a  Moving  Fluid  Applica- 
tion  to  an  Aeroplane  Barograph,  A.  F.  Zahm.  (Frank.  Inst,  Journ.  176. 
pp.  608-609,  May,  1918.)^Briefly  discusses  the  errors  of  a  barograph  carried 
on  an  aeroplane  caused  by  the  rush  of  air  past  the  instrument  case. 

L.  H.  W. 

1121.  Hurricanes  of  the  West  Indies.  O.  L.  Fassig.  (U.S.  Department  of 
Agriculture,  Weather  Bureau,  Bull.  10.  pp.  7-28,  March,  1918.)— In  addition 
to  a  detailed  discussion  of  the  West  Indian  hurricanes  the  paper  deals  with 
the  cyclones  of  the  Bay  of  Bengal  and  the  typhoons  of  the  Western  Pacific, 
these  all  being  of  the  same  type  of  revolving  storm.  In  1899  a  chain  of  cable 
reporting  stations  was  established  along  the  margin  of  the  hurricane  region, 
and  all  well-developed  storms  occurring  within  the  area  have  since  been 
carefully  reported  andicharted  from  day  to  day.  A  detailed  account  is  given 
of  the  movements  of  a  destructive  storm  which  passed  over  the  district  during 
the  period  Aug.  7-20, 1899.  The  pressure  recorded  in  the  centre  of  this  hurri- 
cane was  27*75  in.  In  tropical  storms  %  in  general  there  is  a  moderate 
decrease  of  pressure  to  within  40  or  60  miles  of  the  centre  and  then  the  rapid 
fall  which' is  associated  with  the  destructive  winds.  90  %  of  all  the  hurri- 
canes recorded  have  their  origin  within  a  belt  extending  from  66°  to  90°  W. 
longitude  and  from  12°  to  26°  N.  latitude.  The  normal  track  for  the  entire 
season,  determined  from  186  storm  paths,  extends  in  a  W.  by  N.  direction 
between  18°  and  20°  N.  to  the  centre  of  the  hurricane  area  (20°  N.,  78°  W.) 
then  NW.  and  N.,  recurving  over  central  Florida.    The  trend  is  then  NE« 
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over  the  North  Atlantic.  The  normal  track  differs  from  month  to  month. 
Its  movements  coincide  very  closely  with  those  of  the  trades  and  equatorial 
belt  of  calms.  The  hurricane  season  is  of  short  duration,  88  %  of  all 
hurricanes  occurring  in  the  period  Aug.-Oct.  The  mean  rate  of  travel 
of  these  storms  is  800  miles  per  day,  or  less  than  half  the  speed  of  the 
temperate-region  cyclone  of  the  United  States.  The  average  duration  of 
a  hurricane  is  6  days.  The  signs  of  an  approaching  storm  are  discussed 
in  detail,  the  most  important  and  earliest  sign  being  the  cirrus  cloud. 

J.  S.  Di. 

1122.  On  the  Occurrence  of  Line  Squalls  in  relation  to  the  March  of  the 
Barometer  at  a  Place,  Durand-Qr6ville.  (Comptes  Rendus,  156.  pp.  1190- 
1198,  April  14, 1918.) — A  barogram  obtained  at  any  station  may  be  constructed 
from  the  corresponding  isobaric  map  by  idrawing  a  section  through  the 
station  across  the  map,  parallel  to  the  direction  of  propagation  of  the  isobaric 
distribution,  if  it  is  assumed  that  the  form  and  intensify  of  the  distribution 
does  not  change.  By  considering  sections  across  .a  typical  depression  with 
a  ruban  de  grain  (line  squall)  arranged  along  a  radius  on  its  southern  side,  it 
is  shown  that  the  form  and  position  of  the  crochet  barometrique,  indicated  on 
thee  barogram  as  representing  the  pressure-increase  connected  with  the 
squall,  depends  at  each  instant  upon  the  angle  which  the  direction  of  the 
ruban  makes  with  the  direction  of  motion  of  the  centre  of  the  depression. 

R.C. 

1128.  Relation  between  Atmospheric  Absorption  and  Polarisation  of  Light 
diffused  by  the  Sky.  A.  Boutaric.  (Comptes  Rendus,  156.  pp.  1289-1292, 
April  21, 1918.) — Observations  at  Montpellier,  made  as  frequently  as  the  state 
of  the  sky  permitted,  of  (1)  the  proportion  of  polarised  light  contained  in  the 
light  diffused  by  the  sky,  and  (2)  heat  radiation  at  different  times  of  the  day, 
measured  by  an  Angstrom  pyrheliometer,  lead  to  the  conclusion  that  for  the 
greater  part  of  the  radiation  from  the  sun,  the  absorption  by  the  atmosphere 
varies  inversely  with  the  proportion  of  polarised  light.  R.  C. 
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LIGHT. 

1124.  Soleil'Babinet  Compensator  with  Half -shadow  Arrangement .  Q. 
Szi vessy .  (Deutsch.  Phys.  Gesell.,  Verh.  15. 6.  pp.  201-209,  March  80, 1918.)— 
Describes,  and  also  gives  theory  of,  a  half -shadow  compensator  which  consists 
of  an  ordinary  Soleil-Babinet  compensator  provided  with  a  half -shadow  plate. 
The  arrangement  permits  of  considerably  increased  accuracy  of  adjustment. 
4  sensitive  modiEcation  is  obtained  as  follows: — The  half-shadow  plate  is 
fixed,  the  optic  axes  of  the  two  halves  HiHf  being  parallel  to  the  face  of;  the 
plate  and  respectively  parallel  and  perpendicular  to  the  line  of  separation  of 
the  two  halves.  The  fixed  wedge  and  also  the  movable  one  are  similarly 
divided:  the  halves  W^WJ,  through  which  the  light  passes  after  going 
through  Hi,  have  their  optic  axes  parallel  to  the  face  of  the  half-shadow 
pUte  aad  perpendicular  to  the  line  of  separation  ;  in  the  other  halves  WtW^ 
the  axes  are  parallel  to  the  line  of  separation.  A.  W. 

1126.  New  Microscope  Eyepieces.  Metz.  (Zeitschr.  wiss.  Mikroskopie, 
29.  p.  72.  Nature,  91.  pp.  59r^  March  20, 1918.)— The  author  has  recently 
described  a  micrometer  in  which  the  scale  used  is  such  that  microns  can  at 
once  be  read  ofiE  without  greatly  changing  the  tube-length,  or  considering  the 
micrometer  value  of  the  objective  employed.  The  intervals  of  the  new  scale, 
iristead  of  being  1/10  or  1/20  mm.  wide,  as  is  usually  the  case  in  eyepiece  micro- 
meters, have  a  definite  value  of  0*06  mm.  With  a  2-mm.  (^  in.)  objective,  when 
a  stage  micrometer  with  ten  1/100  mm.  divisions  is  viewed,  each  of  these 
divisions  falls  on  the  larg;er  divisions  of  the  eyepiece  micrometer.  Each  of 
the  smaller  divisions  therefore  represents  a  micron.  With  a  4-mm.  (J  in.)  objec- 
tive the  ten  divisions  of  the  stage  micrometer  cover  five  of  the  large  divisions 
of  the  eyepiece  micrometer ;  hence  to  obtain  microns  we  must  multiply  by  2, 
and  this  is  all  the  arithmetic  needed,  in  the  new  micrometer  the  intervals 
are  arranged  in  groups  or  steps  of  ten,  each  group  being  indicated  by  a 
black  echelon  rising  from  the  first  to  the  tenth  interval,  thus  making  it  easy 
to  read.  The  apparatus  is  made  by  Leitz.  Another  form  of  eyepiece,  also 
introduced  by  Leitz,  enables  two  observers  to  use  the  same  objective.  It  is 
called  a  double  demonstrating  eyepiece,  since  it  is  designed  for  demonstrating 
purposes.  The  field  of  view  is  common  to  both  eyepieces,  and  contains  a 
pointer  which  either  observer  can  direct  upon  any  feature  to  which  he 
wishes  to  direct  attention.    A  sketch  of  the  apparatus  is  given.  A.  W. 

1\2Q,  New  Mounting  for  Microscope  Preparations,  C.C^pMe.  (Comptes 
Rendus,  156.  pp.  688-685,  March  8,  1918.)— Describes  a  new  method  of 
mounting  microscope  preparations,  which  allows  tx>th  faces  of  the  object  to 
be  studied  at  the  highest  magnifications.  Ordinary  plates  are  perforated  with 
a  circular  hole  in  the  central  part  19  mm.  diam.  The  lower  edge  of  the  hole 
is  slightly  countersunk,  and  the  upper  edge  is  countersunk  so  as  to  leave  a 
ledge,  the  diam.  of  the  countersunk  part  being  28  mm.  A  cover -glass  22  mm. 
diam.  is  secured  in  the  recess,  the  object  mounted  on  it  in  balsam  or  gelatine, 
and  another  cover-glass  pressed  lightly  on  the  top.  The  balsam  or  gelatine 
serves  as  a  cement  to  unite  the  cover-glasses  to  the  plate,  which  is  dried 
in  the  ordinary  way.  One  advantage  of  this  method  of  mounting  is  that  a 
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number  of  such  plates  can  be  packpd  in  coniact,  with  no  dsk  ,o£  damaging 
special  specimens  by  the  pressure,  of  one  plate  against  another,  since  a 
considerable  space  separates  the  face  of  the  cover *slips  from  the  face  of 
the  plate.  A.  W. 

1127.  Imprisonment  cf  Radiation  by   Total  R0ection,    R.  W.  Wood. 
(Phil.  Mag.  25.  pp.  449-453,  April,  1918.    Phys.  Zeitschr.  U.  pp.  27P-272, 
April  1^  1918*>-^In  working  with  his  rhodamine  iluoresicent  reflegto^s  foe  the 
mercury  arc^  P«  Cooper  Hewitt  found  that. if  the  celluloid,  film  stained  with 
rhodamine  was  backed  ^by  whiie  paper  the  fluorescence  was  many  times 
brighter  than  when  a  backing  of  silver  paper  was  used.    This  result  has  been 
verified  by  Wood  by  depositing  silver  chemically  over  a  very  small  circular 
area  in  the  centre  of  a  wMtp' porcelain  plate,  and  .flowing  the  whole  with  the 
rhodamine  solution,  or  with  water  containing  a  little  fluorescein.    Notwith* 
standing  the  very*  high  reflecting  power  of  the  polished  silver  film,  the 
intensity  of  the  fluorescence  over  the  circular  area  was  so  feeble  that  it 
appeared  almost  black  in  contrast  with  the  brilliant  fluorescence  over  the 
surface  of  the  porcelain.    The  plate  was  illuminated  with  the  mercury  arc  in 
the  case  of  the  rhodamine,  or  with  the  light  of  the  carbon  arc,  passed  through 
dense  cobalt  glass,  in  the  case  of  the  fluorescein.    It  was  noticed  that  the 
films  which  had  been  stripped  from  the  surface  glowed  brilliantly  along 
the  edges,  this  t>eing  due  to  the  circumstance  that  more  radiation  was  able  to 
escape  here  than  through  an  equal  area  of  the  surface  of  the  film.    The  action 
of  the  matt  suiface  is  to  liberate  the  energy  imprisoned  by  internal  reflection. 
Mendenhall  has  found  <  that  with  a  scratch  on  the  surface  of  a  ball  of  fused 
quartz,  heated  in  a  Bunsen  burner,  the  black-body  temperature  of  the  scratch, 
as  observed  with  an  optical  pyrometer,  was  850°  C,  while  that  of  the  rest  of 
the  ball  was  barely  600°  C.    From  various  considerations  he  concludes  that  a 
uniformly  heated,  nearly  transparent  sphere  should  appear  morve  luminous 
towards  the  limb.    This  has  been  verified  by  Wood,  using  a  hollow  glass 
bulb  filled  with  a  very  dilute  solution  of  rhodamine,  illuminated  by  the 
mercury  arc  and  viewed  through  red  glass.    If  a  spot  on  the  surface  of  the 
bulb  is  finely  ground  with  flour  emery,  this  spot  appears  extremely  luminous 
when  near  the  limb,  as  a  result  of  the  liberation  of  the  fluorescent  rays  which 
are  undergoing  total  internal  reflection.  A.  W. 

1128*  Fluor-crown  Glass.  £.  Zschimmer.  (Zeitschr.  Instrumentenk. 
88.  pp.  145*148,  May;  191&  Communication  from  the  Optical  Works  of 
Messrs.  Schott,  Jena.y—Describes  a  new  kind  of  glass  for  optical  purposes,  the 
index  of  refraction  being  very  low.  Three  types  are  made,  the  optical  pro- 
perties of  which  are  shown  in  the  following  table  : — 


Type. 

Refractive  Index 

Mean  Dispersion 

no-l 

specific 
Gravity. 

0  6781 
O6500 
0  7185 

1-4988 
1-4710 
1-4687 

000706 
0-00701 
000707 

69-9 
67-2 
65-6 

2-48 
2-81 
2-27 

A.  W. 


1129.  Some  Transformations  in  Formuke  for  Refraction  and  Polarisation, 
and  determination  of  the  Pressure  of  Light.    A.  G.   Rossi.    (Accad.  Sci. 
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Torino,  Atti,  48.  4.  and  6.  pp.  909-255,  1912-1918.)— -It  is  shown  how  by 
considering  the  ratio  of  the  tangents,  rather  than  of  the  sines,  of  the  angles 
of  incidence  and  refraction,  a  magnitude  is  obtained  which  has  notable 
physical  significance,  being  equal  to  n'  for  the  Brewsterian  incidence,  and 
being  also  the  factor  by  which  it  is  necessary  to  multiply  the  square  of  the 
refracted  amplitude  in  order  to  obtain  the  intensity.  Denoting  the  ratio  of 
the  tangents  by  X,  the  author  deduces  many  new  relations  by  substituting  it 
in  various  well-established  formulae.  Experiments  are  also  described  on  the 
measurement  of  the  pressure  of  light,  employing  a  slight  modification  of  the 
apparatus  devised  by  Amerio  [Abstract  No.  588  (1910)].  W.  H.  Si. 

1130.  Refraction  and  Dispersion  of  Gaseous  Compounds.  Oi  Cuthbertson. 
(Phil.  Mag.  26.  pp.  59^-604,  April,  1918.)— The  experimental  results  are  shown 
in  a  table  in  the  original,  and  the  concurrent  changes  in  absorption,  so  far  as 
they  are  known,  may  be  summarised  as  follows : — A.  (1)  In  hydrochloric, 
hydrobromic,  hydriodic  acids,  hydrogen  disulphide,  and  sulphur  dioxide,  the 
refractivity  of  the  compound  is  less  than  the  sum  of  the  refractivities  of  its 
constituents,  and  the  dispersive  power  of  the  compound  lies  between  those  of 
its  constituents.  (2)  In  the  spectra  of  chlorine,  bromine,  iodine,  and  sulphur, 
strong  absorption  bands  occur  in  the  violet  and  near  ultra-violet,  which 
disappear  in  the  compound.  B.  (1)  In  nitrous  oxide,  nitric  oxide,  ammooia, 
and  ozone,  the  refractivity  of  the  compound  is  greater  than  the  sum  ^f  the 
refractivities  of  the  constituents,  and  the  dispersive  power  is  greater  than  that 
of  either  constituent.  (2)  In  the  spectra  of  nitrous  oxide,  nitric  oxide,  and 
ozone,  absorption  bands  appear  in  the  ultra-violet  which  are  not  present  in 
the  spectra  of  the  elements.  To  explain  these  results  the  author  puts  forward 
an  hypothesis  which  is  then  discussed.  L.  H.  W. 

1131.  Electric  Double  Refraction,  C.  Gutton.  (Comptes  Rendus,  156. 
pp.  887-889,  Feb.  8, 1918.  Journ.  de  Ph3rsique,  8.  Ser.  5.  pp.  206-217,  March, 
1918.) — The  experiments  of  Blondlot,  Abraham  and  Lemoine,  James 
[Abstract  No.  797  (1905)]  and  the  author,  have  shown  that  the  electric 
double  refraction  of  CSt  has  completely  disappeared  a  very  short  time  after 
the  suppression  of  the  electric  field.  The  lag,  if  it  exists,  does  not  exceed 
the  time  during  which  light  travels  0*5  m. ;  and  nothing  else  tends  to  estab* 
lish  the  existence  of  a  lag.  The  experiments  described  in  the  present  paper 
lead  to  the  conclusion  that,  in  a  field  of  variable  intensity,  the  variations  of 
the  electric  double  refraction  do  not  follow  exactly  the  variations  of  the  field. 
Between  a  polariser  and  analyser  at  extinction,  with  polarisation  planes  at  45^ 
to  the  horizontal,  are  placed,  one  behind  the  other,  two  condensers ;  they  are 
immersed  in  different  liquids  whose  electric  double  refractions  have  the  same 
sign.  The  plates  are  connected  two  by  two  to  the  terminals  of  a  Holtz 
machine,  so  that  the  two  condensers  are  always  charged  to  the  same  p.d. 
The  lines  of  force  are  horizontal  between  the  plates  of  the  first  condenser 
and  vertical  between  those  of  the  second  ;  and  so  the  condensers  produce, 
between  the  two  components  of  the  light  polarised  vertically  and  horizontally, 
path-di£Eerences  of  opposite  signs.  The  two  efiEects  can  be  made  exactly  to 
compensate  each  other  by  altering  the  distance  between  the  plates  of  one  of 
the  condensers.  After  this  compensation  has  been  effected  the  condensers 
are  connected  to  an  oscillator  giving  intense  Hertzian  waves  of  half  wave- 
length 2*2  m.  If  the  double  refraction  followed  instantaneously  the  variations 
of  the  field  the  compensation  made  for  static  charges  would  still  hold,  but  it 
is  found  necessary  to  reduce  the  distance  apart  of  the  plates  of  one  condenser 

VOL.  XVI.— A.— -1918. 


Digitized  by 


Google 


LIGHT.  369 

by  1/26  (^  the  total  distance  (2*1  mm.)  in  order  to  secure  extinction  again. 
Hence  it  is  concluded  that  the  electric  double  refraction  does  not  follow 
instantaneously  the  variations  of  the  electric  field.  The  liquids  used  were 
naphthaline  bromide,  and,  in  the  variable  condenser,  carbon  disulphide. 
Other  liquids  used  were  benzene,  toluene,  chloroform,  and  nitrobenzene. 
Chlorctform  has,  according  to  Schmidt,  a  Kerr  constant  equal  to  that  of 
carbon  disulphide  but  of  opposite  sign.  It  was  found  possible  to  obtain 
compensation  with  these  liquids,  using  two  condensers  with  parallel  plates. 
Passing  from  static  to  oscillatory  charges,  extinction  was  obtained  again  by 
increasing  slightly  (about  1/200)  the  thickness  of  the  carbon  disulphide 
condenser.  The  results  of  these  experiments  can  be  explained  by  the  theory 
of  molecular  orientation  developed  by  Langevin.  The  magnitude  of  the  Kerr 
constant  seems  to  play  the  greater  part  in  determining  the  duration  of  the 
establishment  of  electric  double  refraction ;  viscosity  does  not  appear  to  be 
important    [See  also  Abstracts  Nos.  880, 1020  (1912).]  A.  W. 

1132.  Deviations  produced  by  Prisms.  H.  S.  Uhler.  (Amer.  Journ.  Sci. 
85.  pp.  889-428,  April,  1918.)— The  problem  of  prismatic  deviation  is  treated 
mathematically  in  this  paper  in  a  complete  and  thorough  manner.  The 
discussion  has  reference  to  the  case  of  a  single  prism  with  unlimited  plane 

.  faces,  and  surrounded  by  one  medium  whose  absolute  index  of  refraction  is 
less  than  the  absolute  index  of  the  material  of  the  prism.  A.  W.* 

1133.  Scattering  and  Absorption  of  Light  in  Gaseous  Media,  with  applications 
to  the  Intensity  of  Sky  Radiation.  L.  V.  King.  (Roy.  Soc,  Phil.  Trans. 
212.  pp.  876-488,  Feb.  8, 1918.  Roy.  Soc,  Proc.  Ser.  A.  88.  pp.  88-89,  Feb.  24, 
1918.  Abstract.) — ^The  author  divides  his  paper  into  three  sections  :  Part  I. 
containing  a  general  theoretical  discussion,  Part  II.  appUcations  to  the  earth's 
atmosphere,  and  Part  III.  analysis  of  observations  on  absorption  and  scatter- 
ing, with  numerical  tables  and  diagrams  illustrating  attenuation  of  sunlight 
and  intensities  of  sky  radiation.  In  Part  I.  the  scattering  of  parallel  radiation 
by  molecules  and  small  particles  is  first  dealt  with.  Rayleigh  first  worked  out 
the  effect  of  small  particles  in  scattering  incident  radiation,  finding  that  when 
a  stream  of  parallel  radiation  falls  on  a  particle  whose  dimensions  are  small 
compared  with  the  wave-length,  the  resulting  secondary  disturbance  travels  in 
all  directions  at  the  expense  of  the  intensity  in  the  original  direction.  Later 
Rayleigh  gave  reasons  for  believing  that  the  molecules  of  a  gas  are  themselves 
able  to  scatter  radiation  in  this  way.  In  a  gaseous  medium  it  is  legitimate  to 
sum  up  the  intensities  of  the  scattered  radiation  due  to  each  molecule  in  an 
element  of  volume,  without  a  consideration  of  phase-difference  in  consequence 
of  the  continuous  change  in  the  relative  positions  of  a  molecule  in  a  gas.  The 
same  applies  to  the  case  where  the  scattering  is  due  to  small  particles  of  dust, 
since  these  partake,  to  some  extent,  of  the  molecular  agitation  of  the  gas 
in  which  they  are  held  in  suspension.  If  £  be  the  intensity  of  un polarised 
radiation  falling  on  a  gas  of  density  p  and  containing  N  molecules  per  unit 
volume,  then  the  results  of  Kelvin  and  Rayleigh  worked  out  on  various 
hypotheses  of  the  molecule  and  of  the  aether  agree  in  giving  rise  to  the 
expression,  ^a)  =  iir»(»*— 1)»X-*  (1 -H  cos>e)E/N,  where  n  is  the  refractive 
index,  X  the  wave-length  of  the  incident  radiation,  and  9  the  angle  which 
the  scattered  radiation  makes  with  the  incident.  This  result  has  been 
obtained  by  Schuster  from  general  considerations  independent  of  any 
particular  theory.  The  intensity  of  the  scattered  radition  is  therefore  twice 
as  great  in  the  direction  of  the  incident  radiation  as  it  is  in  a  direction 
at  right  angles.    The  effect  of  scattering  is  then  shown  to  diminish  the 

VOL.  XVI.— A.— 1918. 


Digitized  by 


Google 


870  SCIENCE  ABSTRACTS. 

intensity  of  the  incident  radiation,  giving  rise  to  the  phenomenon  of  attenua-^ 
tion  especially  noticeable  in  the  dimination  of  intensity  of  solar  radiation 
in  its  passage  through  the  earth's  atmosphere.    A  term  is  then  introdnced 
expressing  the  fact  that  the  temperature  at  any  point  is  increasing,  in  order 
to  give  greater  generality  to  the  anal3rsis.     The  general  integral  equation  for 
the  scattered  radiation  is  next  deduced,  and  the  analogy  to  the  ordinary 
procedure  of  potential  theory  noted.     For  solving  the  general  equation  a 
number  of  simplifying  assumptions  are  necessary,  and  these  are  considered 
in  Part  II.,  where  the  particular  problem  of  the  earth's  atmosphere  is  taken 
up.    The  assumption  is  made  that  the  earth's  surface  is  a  plane,  and  that  the 
density  is  a  function  of  the  height  above  the  earth's  surface  only,  effects  due 
to  reflection  from  the  earth's  surface  and  refraction  by  the  earth's  atmo- 
sphere being  also  neglected.    Expressions  are  then  obtained,  and,  by  a  series 
of  further  assumptions,  it  is  shown  that  the  problem  of  scattered  radiation  in 
the  earth's  atmosphere  reduces  to  the  case  of  an  atmosphere  of  uniform 
'  density  contained  between  two  parallel  planes,  the  transformation  employed 
being  independent  of  any  law  of  density  with  height,  provided  the  planes  of 
equal  density  are  parallel  to  the  earth's  surface.    Approximate  solutions 
of  integral  equations  are  then  discussed,  and  the  solution  for  sky  radiation 
given.     The  question  of  the  polarisation  of  sky  radiation  is  next  considered. 
Jt  is  well  known  that  the  latter  is  partly  polarised  in  a  vertical  plane  passing 
through  the  position  of  the  sun,  and  so  far  as  the  radiation  to  be  scattered  is 
direct  solar  radiation  the  polarisation  ought  to  be  complete.    That  portion  of 
the  sky  radiation  due  to  self -illumination  is  largely  unpolarised,  and  may  to  a 
large  extent  account  for  this  deficiency  from  complete  polarisation.    The 
analysis  of  the  present  paper  enables  the  magnitude  of  this  factor  to  be 
roughly  estimated,  where  in  default  of  a  rigorous  solution  the  reasonable 
supposition  is  made  that  the  portion  of  the  scattered  radiation  due  to  self- 
illumination  is  independent  of  the  polarisation  angle  ot  the  incident  radiation. 
Part  III.  contains  the  analysis  of  observations  made  on  the  attenuation  of 
solar  radiation  by  the  earth's  atmosphere.    The  cases  of  long-  and  short-wave 
radiation  are  separately  dealt  with,  and  the  fact  pointed  out  that  the  analytical 
method  employed  offers  a  convenient  way  of  stud3ring  variations  in  the  distri- 
bution of  atmospheric  dust  and  their  connection  with,  other  meteorological 
phenomena.    The  intensity  of  sky  radiation  as  calculated  from  the  mean 
coefficients   of   attenuation   at    Mount   Wilson    and    Washington  is  then 
examined.    The  present  paper  appears  to  support  the  view  that  at  levels 
above  Mount  Wilson  molecular  scattering  is  sufficient  to  account  completely 
both  for  attenuation  of  solar  radiation  and  for  the  intensity  and  quality  of  sky 
radiation.    Even  at  sea-level,  the  effect  of  atmospheric  dust  can  be  taken  into 
account  in  a  simple  manner  in  the  formulae  for  absorption  and  scattering. 
The  hope  is  expressed  that  should  future  ot>servations  support  the  validity  of 
the  simple  formula  connecting  the  coefficient  of  attenuation  with  the  wave- 
length, then  the  coefficients  for  very  short  or  very  long  wave-lengths  may  be 
obtained  when  the  direct  method  of  calculation  from  high  and  low  sun 
observations  leaves  room  for  considerable  uncertainty,  owing  to  the  small 
intensities  in  the  solar  spectrum  at  these  wave-lengths  and  to  other  experi- 
mental difficulties.    Thirteen  exhaustive  numerical  tables  are    appended, 
giving  comparisons  of  theory  with  observation,  accompanied  by  explanatory 
diagrams.  H.  H.  Ho. 

1134.  Propagation  of  Light  in  Non^homogeneous  Media,    K.  Fdrsterling. 
(Phys.  Zeitschr.  14.  pp.  265-270,  April  1, 1918.)— Adapts  the  electromagnetic 
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equations  to  the  case  of  a  variable  dielectric  constant.  Assuming  that  the 
variation  is  small  and  confined  to  one  axis,  the  author  works  out  a  theory  of 
the  propagation  of  light,  and  shows  that  it  covers  the  bulk  of  the  phenomena 
observed  in  Lippmann's  colour  photography.  E.  E.  F. 

1136.  Separation  of  Luminous  and  Heating  effects  of  a  Source  of  Light. 
Dussaud.  (Comptes  Rendus,  156.  p.  948,  March  25,  1918.) — For  concen- 
trating the  light  of  a  given  source  a  group  of  optic  systems  is  used,  one  suc- 
ceeding the  other  automatically  and  each  system  taking  a  definite  position 
for  a  certain  interval  of  time.  The  heat  absort>ed  by  the  S3rstem  while  the 
light  is  passing  through  it  is  lost  by  xadiaticm,  etc.,  while  the  system  is  out  of 
action.  This  arrangement  permits  the  source  to  be  placed  much  nearer  the 
condensing  system  than  ordinarily  ia  the  case,  and  so  the  focal  length  of  the 
system  may  be  made  half  that  which  would  be  required  for  the  same  system 
if  fixed.  The  light  issuing  from  the  condensing  system  is  found  to  have  little 
heating  power.    [See  also  Abstract  No.  804b  (1912).]  A.  W. 

1138.  Power  of  *' Solution"  of  Photographic  Plates.  E.  G.  Goldberg. 
(?eitschr.  wiss.  Phot.  12.  pp.  77-92,  April,  1913.)— The  ability  of  photo- 
graphic plates  to  define  objects,  such  as  lines  when  separated  by  minute 
distances,  has  been  the  subject  of  various  researches,  among  the  more  recent 
being  those  of  Mees  and  ScheflFer.  The  method  adopted  to  test  the  degree 
of  definition  by  means  of  circular  apertures  is  fully  described  in  the  present 
paper.  Photographic  illustrations  of  the  results  obtained,  and  also  curves 
showing  the  connections  between  the  various  factors  involved,  are  given. 
The  practical  outcome  is  considered  at  some  length.  The  general  results 
are  as  follows : — It  is  not  possible  to  determine  the  ability  of  a  plate  to  repro- 
duce finer  details  by  taking  account  of  the  so-called  "  Power  of  Solution  " 
only.  Two  properties  quite  independent  of  each  other  must  be  separately 
considered  :  the  relation  between  the  increase  in  width  of  the  image  of  a 
copied  disc  and  the  lighting  (Triibungsfaktor),  and  the  limit  of  "  solution  "  ; 
the  latter  probably  depends  on  the  degree  of  di£ference  in  light  sensitivity  of 
the  single  grains  of  the  emulsion.  Methods  of  determining  these  factors 
are  elaborated.  A.  E.  G. 

1137.  Measurement  by  Means  of  Registering  Microphotometers  of  the 
Blackening  Distribution  in  Wedge  Slit  Photographs  obtained  with  Rontgen 
Rays.  P.  F.  Koch.  (Ann.  d.  Physik,  40.  4.  pp.  797-811,  April  15, 1918.)— 
A  modified  form  of  Hartmann's  microphotometer  has  been  previously 
described  [Abstract  No.  1522  (1912)]  ;  the  instrument  has  also  been  used 
for  taking  measurements  of  slit  photographs  obtained  by  Walter  and  Pohl 
[Abstract  No.  1224  (1909)].  It  is  important  that  the  results  obtained  by  this 
meahs  should  be  verified  by  another  method,  on  account  of  the  light  they 
throw  upon  the  nature  of  Rontgen  rays  and  the  determination  of  their  wave- 
length. It  is  now  shown  that  an  independent  method  giving  results  in  good 
agreement  can  be  applied,  but  it  is  suggested  that  the  suitability  of  the 
photogrlaphic  plates  for  such  measurement  should  be  made  the  subject  of 
research.  A.  E.  G. 

1138.  Flare-spots  in  Photography.  G*  F.  C.  Searle.  (Cambridge  Phil. 
Soc.,  Proc.  17.  pp.  205-219,  April,  1918.)— Rays  of  light  that  have  been  twice 
reflected  within  a  lens  system  (such  as  a  photographic  lens)  may  give  rise  to 
ghosU:9x\dflate>-spots,  Experiments  are  described  with  spectacle  lenses  illus- 
trating these  phenomena.    Theory  is  given.  A.  W. 
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1189.  Photometry  of  Photographic  Negatives.  Q.  Neumann.  (Phys. 
Zeitschr.  14.  pp.  a41-245»  March  15,  1918.)— Describes  a  simple  arrange- 
ment adapted  to  any  optical  bench.  Uses  a  Lummer-Brodhun  cube,  and 
plaster  plates  illuminated  by  two  slits  closed  by  ground-glass  plates.  The 
illumination  is  by  a  Nemst  lamp,  as  the  light  is  somewhat  feeble.  Observation 
is  made  through  a  telescope  magnifying  three  times.  E.  E.  F. 

1140.  Rainbows.  W.  MObius.  (Ann.  d.  Physik,  40.  4.  pp.  786-747, 
April  15,  1918.  Extract  from  Preisschrift.  d.  Furstlich  Jablonowsk.  GeselL, 
Leipzig,  No.  42.  pp.  1-81,  1912.) — A  mathematical  treatment  of  the  theory 
of  rainbows  formed  at  spheres  of  diams.  from  one  to  ten  wave-lengths  of  the 
light.  The  paper  is  illustrated  by  a  number  of  graphs  showing  the  fluctua- 
tions of  the  functions  concerned.  [See  Abstracts  Nos.  258  (1909)  and  1728 
(1910).]  E.  H.  B. 

1141.  New  Mirror  Stereoscope.  C.  Pulfrich.  (Zeitschr.  Instrumentenk. 
82.  pp.  887-847,  Nov.,  and  pp.  865-371,  Dec,  1912.  Communication  from  the 
Optical  Works  of  C.  Zeiss,  Jena.)— Deals  at  length  with  the  special  form  of 
prism  required,  having  the  largest  possible  picture  angle.  L.  H.  W. 

1142.  New  Spectrophotometer  with  Savarfs  Polariscope.  M.  Wagner. 
(Zeitschr.  Instrumentenk.  88.  pp.  149-152,  May,  1918.) — Describes,  with 
diagram,  the  construction  of  a  spectrophotometer  similar  in  principle  to 
the  apparatus  used  by  Umow.    [Abstracts  Nos.  2048  (1909)  and  169  (1918).] 

A.W. 

1143.  A  Graphic  Method  of  Optical  Imagery,  W.  R.  Bower.  (Phys. 
Soc.,  Proc.  25.  pp.  160-177,  April,  1918.)— A  development  of  optical  imagery 
based  on  elementary  geometry,  including  limiting  positions,  but  excluding 
cross- ratios,  centres  of  perspective,  etc.  L.  H.  W. 

1144.  Illumination  and  Eyestrain,  £.  M.  Alger.  (Amer.  Ilium.  Engin. 
Soc,  Trans.  8.  pp.  180-187  ;  Discussion,  pp.  188-148,  March,  1918.) 

11^.  Corrections  in  a  Newton*  s-rings  System.  A.Ferguson.  (Phil.  Mag. 
25.  pp.  501-506,  April,  1918.) 

1146.  Fringes  of  Crystalline  Plates  with  Parallel  Faces.  C.  Raveau. 
(Comptes  Rendus,  155.  pp.  965-968,  Nov.  11,  1912.) 

1147.  Absorption  of  Ultra-violet  Light  by  Acetylene.  V.  Henri  and  M. 
Landau.  (Comptes  Rendus,  156.  pp.  697-699,  March  8,  1918.)— A  study 
was  made  of  the  absorption  by  the  gases  CH4,  CtHe,  CtHi,  CtHt,  CO,  and 
COf.  Instead  of  using  as  the  source  of  light  a  condensed  spark  between  Al 
electrodes  in  water,  which  necessitates  long  exposures  on  account  of  the 
feeble  luminosity  of  the  spark,  the  authors  employed  a  high-frequency  spark 
between  Al  electrodes  in  water,  thereby  obtaining  a  very  luminous  con- 
tinuous spectrum  in  the  whole  ultra-violet  region  as  far  asX2150,  the  exposures 
necessary  being  only  from  80  sees,  to  8  mins.  The  results  given  are  only  for 
pure  acetylene  (i)  gaseous  at  ordinary  temperature  and  pressures  from  1  to 
O'l  atmo.,  (ii)  in  alcoholic  solution.  The  ultra-violet  absorption  spectrum  of 
gaseous  acetylene  is  fluted  and  possesses  a  great  number  of  bands,  from 
X8157  to  X2286'4.  These  bands  are  more  or  less  sharp  according  to  position. 
Many  of  them  examined  at  high  magnification  are  resolved  into  series  of  very 
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fine  bands,  less  than  1  A.  apart.  Three  groups  of  bands  are  distinguished. 
The  first,  and  sharpest  group,  extends  from  X8157  to  X2880 ;  they  have  sharp 
edges  on  the  ultra-violet  side  and  are  shaded  o£E  towards  the  red.  The 
frequency-difference  An  of  the  heads  of  the  bands  is  constant,  the  mean  value 
of  An  being  28.  Towards  X2960  a  second  set  of  bands  begins  to  appear 
between  the  bands  of  the  first  group,  and  between  X2800  and  X2500  there 
are  a  great  number  of  bands,  some  with  sharp  edges  on  the  ultra- 
violet side,  others  with  diffuse  edges.  They  have  not  been  classified. 
Between  X2500  and  X2827'5  gaseous  acetylene  at  a  thickness  of  40  cm.  shows 
no  appreciable  absorption.  A  third  ^oup  begins  about  X2827'5  and  extends 
to  X2286'4 ;  they  have  sharp  edges  on  the  ultra-violet  side,  are  resolvable  into 
series  of  extremely  fine  bands,  and  the  frequency-differences  of  the  heads  of 
the  bands  increase  in  a  regular  manner.  Alcoholic  solutions  of  acetylene 
show  a  single  very  large  absorption  band  commencing  about  X2850  and 
having  a  maximum  about  X2681.  It  is  interesting  to  note  that  the  absorption 
of  ultra-violet  light  by  acetylene  and,  as  will  be  shown  later,  by  the  other 
carbides  of  hydrogen,  commences  about  the  region  where  the  ultra-violet 
solar  spectrum  terminates.  This  fact  could  serve  as  the  basis  of  a  supposition 
of  the  presence  of  carbides  of  hydrogen  in  the  solar  atmosphere.  [See  also 
Abstract  No.  980  (1918).]  A.  W. 

1148.  Satellites  of  the  Mercury  Lines.  R.  W.  Wood.  (Phil.  Mag.  26. 
pp.  448-449,  April,  1918.  Phys.  Zeitschr.  14.  pp.  278-276,  April  1,  1918.)—A 
plane  grating  arrangement  of  42  ft.  vocal  length  was  used  to  study  the  struc- 
ture of  the  mercury  lines  6709,  6790,  6401,  and  4869.  The  grating  had  high 
resdving  power,  about  that  of  a  large  echelon.  Photographs  are  reproduced 
of  the  lines  with  their  satellites,  and  the  results  are  discussed  with  reference 
to  those  previously  obtained  by  other  investigators.  A.  W. 

1149.  Distribution  of  Emission  in  the  Arc  between  Metal  Rods.  H.  KOne- 
mann.  (Zeitschr.  wiss.  Phot.  12.  pp.  06-70,  April,  and  pp.  128-142,  May, 
1918.)— The  arc  spectra  of  a  series  of  metals— Sn,  Zn,  Pb,  Ca,  Tl,  Cd,  Mg,  Al, 
Cu,  Ag — were  obtained  with  a  quartz  spectrograph,  and  the  distribution  of 
the  emission  was  investigated  in  the  region  from  X4000  to  X2000.  The 
appearance  of  spark  lines  in  the  arc,  up  to  the  present  known  only  in  certain 
cases,  is  shown  to  be  a  general  property  of  the  arc  spectrum.  Between  the 
two  poles  of  the  arc  a  number  of  lines  are  shown  to  have  uniform  intensity  ; 
other  lines  are  stronger  at  both  poles,  while  others  again  are  found  only  at 
the  negative  pole  or  at  the  positive  pole,  or  at  both.  Also  in  the  same  spectrum 
sometimes  one,  sometimes  the  other  pole  shows  increased  intensity.  Among 
the  lines  which  show  no  increased  intensity  at  the  poles  are  many  arc  lines. 
Lines  which  show  the  greatest  difference,  or  appear  only  at  the  poles,  are  the 
spark  lines  known  as  enhanced  lines.  The  author's  results  are  in  agreement 
with  those  of  other  workers  as  regards  a  large  number  of  the  "  pole  "  lines, 
but  not  for  all  lines  showing  increased  intensity.  The  majority  of  the  lines 
strengthened  at  the  poles  are  found  in  the  extreme  ultra-violet.  The  intensity 
ratio  of  the  spark  lines  in  the  arc  is  different  from  that  of  the  enhanced  lines 
in  the  spark.  Different  groups  of  enhanced  lines  were  investigated.  The 
appearance  of  the  spark  lines  in  the  neighbourhood  of  the  pole  explains  the 
difference  of  the  ultra-violet  spectra  with  long  and  short  arcs,  observed  by 
many  investigators.  The  spectral  behaviour  is  compared  with  the  thermal, 
chemical,  and  electrical  properties  of  the  corresponding  element :  a  definite 
relation  could  not  be  established.     A  discussion  of  the  causes  giving  rise  to 
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differences  of  spectra  leads  to  the  conclnBion  that  neither  temperature  distri* 
butk>n  alone,  nor  distribution  oi  potential  gradient  alone,  nor  other 
conditions  alone  can  explain  the  appeacance  of  the  spark  lines.        A.  W« 

1150.  Remarks  on  Vegatd's  Research^.  J.  Stark.  (Ann.  d.  Physik,  40.  4. 
p.  7B5,  April  15, 1918.) — Stark  adheres  to  the  explanation  previously  given  by 
him  [see  Abstract  No.  601  (1918)]  rather  than  to  that  put  forward  by  V^ard. 
The  complicated  nature  of  the  methods  employed  renders  it  practically  im* 
possible  to  decide  between  the  two  hypotheses,  and,  further,  the.  dispersion 
obtained  wi;th  the  spectrographs  used  was  insufficient  On  this  account  further 
observations  with  instruments  of  greater  dispersion  are  being  carried  out  on 
the  intensity  distribution  in  the  canal-ray  spectrum.  A.  £.  G. 

116U  Zecman^-effecU  A.  Sommerfeld.  (Ann.  d.  Physik,  4a  4.  pp.  748- 
774,  April  15, 1918.) — The  author  explains  the  recent  results  of  Paschen  and 
Back  [see  Abstract  No.  419  (1918)]  by  a  modification  of  the  elementary  Lorentz 
theory  :  instead  of  the  field  of  quasi-elastic  force  which  binds  the  electron  to 
its  equilibrium  position  being  isotropic;,  it  is  assumed  to  be  aeolotropic.  If 
the  three  resulting  frequencies  are  nearly  equal,  we  have  a  close  triplet- 
doublet,  special  of  two  equal  frequencies.  For  small  fields,  i^.  {cjm)  H  <  An 
(An  greatest  of  the  three  frequency-differences  ni— fit,  wi— nj, «»— ni),  the  triplet 
expands  proportionally  into  H*.  For  large  fields,  i.e.  {elm)  H  >  A»,  the  electron 
behaves  asymptotically  as  an  isotropic  electron^  that  is,  it  give^  normal  triplet 
and  separation  proportional  to  H.  ,  J.  M. 

1152.  Photoelectric  InvesUgaMon  of  Fluorescent  Substances,,  W.  B.  Pauli. 
(Ann.  d.  Physik,  40.  4.  pp.  ©77-700,  April  15,  1918.)— A  series  of  fluorescent 
substances  was  investigated  with  regard  to  their  photo-electric  behaviour 
when  illuminated  with  ultra-violet  light.  A  set  of  suitable  substances  was 
also  dealt  with,  using  light  from  the  visible  spectrum.  A  photo-electric  effect 
was  found  with  all  such  substances  first  with  an  illumination  whose  max. 
wave-length  was  420  fifi.  The  effect  found  when  using  ultra-violet  light  for 
illumination  was  on  the  average  very  small,  being  from  1/100  to  1/500  of  the 
effect  obtained  with  zinc.  With  the  substances  for  which  light  in  the  visible 
spectrum  was  tised  the  susceptibilityKlistribution  of  the  fluorescence  was 
investigated  by  a  new  method.  No  connection  was  found  between  the 
photo-electric  effect  and  the  susceptibility-distribution.  The  results  are 
utilised  as  basis  for  theory.  It  appears  probable  that  there  is  a  difference  of 
structure  between  molecules  possessing  fluorescent  and  those  possessing 
phosphorescent  properties.  A.  W. 

1163.  Interference  Phenomena  with  Rdntgen  Rays,  W.  Frledrichy 
F.  Snipping,  and  M.  Laue.  (K.  Bayerv  Akad.  Munchen,  Ber.  pp*  808-^822, 
1912.  Le  Radium,  10.  pp.  47-57,  Feb.,  1918.)-— According  to  generally 
accepted  theory,  the  atoms  in  crystals  are  arranged  in  a  regular  manner 
as  regards  .pacing  throughout  the  whole  of  the  ciystal.  Therefoce  if  X-rays 
fall  on  a  crystal,  interference  effects  ought  to  be  observed  if  the  X-rays  are 
similar  to  light* waves  of  veiy  short  wave-length.  In  the .  experiments 
described  a  narrow  pencil  of  Xrrays  fell  on  a  cr3rstai  having,  a  pbotograpiuc 
plate  placed  behind  it  and  normal  to  the  beam.  Exposures  of  many  hours 
were  made^  and  on  development  it  was  found  that,  in  addition  to  the  central 
image  caused  by  the  main  beam>  regularly  arranged'  spots  were  present  on  tJie 
plate.  ,With  powdered  CuSQi,  for  example^  no  such  effects  were  observed. 
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The  effects  were  fouod  with  crystals  of  CuSOi,  rock-salt,  diamond^  and  zinc 
blende.  With  the  plate  of  the  4atter  (a  cubic  crystal)  1*0  x  1*0  X  0*05  cm., 
cut  parallel  to  one  of  its  principal  a^es,  an  extended  series  of  photographs 
were  made  with  the  crystal  orientated  at  different  angles.  A  theoretical 
examination  of  the  position  of  the  spots  in  the  various  photographs  is  given 
by  the  last-named  author,  the  crystal  being  treated  as  a  three-dimensional 
diffraction  grating  and  the  spots  as  due  to  the  reinforcemeot  of  the  waves  in 
different  directions.  The  calculated  positions  of  the  spots  are  in  good  agree- 
ment with  theory,  it  being  also  assumed  that  definite  wave-lengths  are 
present,  presumably  corresponding  to  the  characteristic  X-radiattons  from 
the  zinc  and  the  sulphur.  Five  definite  wave-lengths  are  given,  var3ring 
between  1*27  and  4*83  x  10"'  cm»  E.  M. 

1164.  Multiple  Images  by  Rdntgen  Rays  after  Traversing  a  Crystal,  M.  de 
Broglie.  (Comptes  Rendus,  156.  pp.  1011-1012,  March  SI,  1918.)— Using 
practically  the  same  arrangement  as  Friedrich,  Knipping,  and  Laue  [see 
preceding  Abstract],  the  present  author  has  tried  rock-salt  immersed  in 
liquid  nitrogen,  rock-salt  in  a  transverse  magnetic  field  of  10,000  units ;  he 
has  also  examined  blende,  fluorine,  and  magnetite  without  discovering  any 
marked  departures  from  the  original  phenomena.  E.  H.  B. 

1155.  Reflection  of  Rontgen  Rays.  M.  de  Broglie.  (Comptes  Rendus, 
150.  pp.  1158-1155,  April  14, 1018.)— An  eocperimental  study  cf  the  reflection 
of  X-rays  from  rock-salt  and  magnetite,  ^uMi  six  photographic  reproductions 
of  the  results  obtained.  The  various  reflected  images  occur  in  a  ring  form. 
It  is  asserted  that  bands  were  obtained  in  some  of  thent  The  reflection 
was  obtained  from  bismuth  also,  but  not  from  flint-glass.  [See  preceding 
Abstract.]  E.  H.  B. 

U66.  Reflection  of  X-Rays,  M.  de  BrogUe.  (Nature,  91.  pp.  101-162, 
April  17 1 1918.}— The  paper  contains  interesting  diagrams  of  the  distribution 
of  the  pencils  of  X-rays  due  to  the  scattering  of  a  very  narrow  beam  by 
various  crystals.  The  author  considers  that  the  transmitted  ''spots"  of 
Friedrich,  Knipping^  and  Laue  are  due  to  the  same  cause  as  the  reflected 
spots  obtained  by  allowing  a  beam  of  X-rays  to  fall  on  a  face  of  a  crystal  at 
almost  grazing  incidence.  The  results  show  tl^at  the  spots  produced  on  a 
photographic  plate  by  the  pencils  scattered  fro^  the  crystal  are  generally 
striated  by  parallel  fringes  both  in  the  case  of  reflected  spots  and  transmitted 
spots.  Similar  phenomena  are  obtain^  with  ordiiiary  light  and  two  ordinary 
(200  lines  to  the  mm.)  gratings  when  the  incident  beam  forms  similar  angles 
of  incidence  with  the  plane  of  the  gratings.  E.  M. 

1157.  Interference  of  Rontgen  Rays.  G.  Wulff.  (Phys.  Zeitschr.  14. 
pp.  217^220,  March  15,  1918.)— I>evelops  Lane's  theory  of  the  diffraction 
patterns  obtained  on  transmitting  X-rays  throi^  a  cr3rstal  [Abstract 
No.  1156  (1918)],  in  which  the  cr3^tal'  is  regarded  as  a  three-dimensional 
grating.  Every  position  of  the  crystal  produces  a  distinct  interference 
pattern,  and  a  displacement  of  a  very  few  degrees  may  alter  the  type  of 
{kittern  entirely.  It  may  always,  however,  be  brought  into  relation  with  the 
crystalline  structure.  E.  E.  F. 

1158.  Reflection  of  Rontgen  Rays.  L.  Mandelatam  and  H.  Rohmann. 
(Phys.  Zeitschr.   14,  pp.  220-222,  March   15,  1918.)— The  "reflection"   of 
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X-rays  by  mica  is  intensified  by  a  cleavage  of  the  crystal.  Reflection  is 
strongest  where  the  cleavage  is  apparent,  but  it  is  also  strengthened  for  some 
distance  round  the  cleavage  patch.  The  authors  believe  that  the  "inter- 
ference "  patterns  found  are  largely  due  to  reflection  from  cleavage  planes 
within  the  crystal,  whether  the  cleavage  is  apparent  or  not.  E.  E.  F. 

1150.  X-Ray  Spectra.  £.  A.  Owen  and  G.  G.  Blake.  (Nature,  91. 
p.  186,  April  10, 1918.) — A  beam  of  rays  from  a  Rontgen  bulb  was  directed 
through  a  slit  on  to  the  cleavage  surface  of  a  crystal  of  selenite  at  almost 
grazing  incidence,  the  beam  being  made  practically  parallel  by  means  of 
suitable  lead  stops»  The  photographs  taken  of  the  reflected  beam  all  show 
exceedingly  well-defined  lines,  which  are  not  equally  spaced,  their  number 
and  distances  apart  varying  according  to  the  particular  bulb  used.  These 
lines  are  parallel  to  each  other  and  to  the  slit.  The  hardness  of  the  bulb 
affects  the  relative  intensity  of  the  lines,  but  apparently  makes  no  difference  to 
their  relative  positions,  the  results  suggesting  that  the  rays  of  longer  wave- 
length are  less  deviated  than  those  of  shorter  wave-length.  The  results 
further  suggest  that  the  lines  obtained  may  be  spectral  linefs  in  the  spectra  of 
the  beams  emitted  from  the  respective  bulbs.  E.  M. 

1160.  X-Rays  and  Crystals,  T.  Terada.  (Nature,  91.  pp.  185-186, 
April  10,  and  p.  218,  May  1,  1918.) — Repeating  the  experiments  of  Friedrich, 
Knipping,  and  Laue  [Abstract  No.  1168  (1918)]  on  the  transmission  of  X-rays 
through  crystals,  the  author  finds  that  the  transmitted  ra3rs  may  easily  be  made 
visible  on  an  ordinary  fluorescent  screen  when  a  sufficiently  large  and  intense 
pencil  is  used.  The  X-ray  tube  used  was  a  Muller-tube  of  20  cm.  diam.  with 
water-cooling,  the  current  being  supplied  by  a  Toepler  influence  machine. 
The  diam.  of  the  pencil  of  rays  was  0*5  to  1*0  cm.  The  crystals  examined 
were  borax,  alum,  mica  fluorspar,  rock-salt,  rock-crystal,  cane-sugar,  etc. 
The  transmitted  rays  showed  numerous  detached  fluorescent  spots  of 
elongated  shape.  If  the  crystal  is  rotated  about  an  axis  perpendicular  to 
the  incident  ray,  the  spots  move  generally  across  the  central  spot  caused  by 
the  main  beam,  but  the  axis  of  rotation  may  be  chosen  so  that  some  of  the 
spots  remain  stationary  while  the  crystal  is  rotated.  Groups  of  detached 
pencils  appeared  to  be  arranged  on  circular  cones  touching  the  incident 
pencil,  the  aperture  of  the  cones  var3dng  continuously  with  the  inclination  of 
the  crystal.  The  results  of  the  observations  are  favourable  to  the  explanation 
suggested  by  W.  L.  Bragg,  that  planes  in  the  crystals  rich  in  molecules  or 
atoms  behave  as  reflecting  planes  for  rays  at  grazing  incidence  [see  Abstract 
No.  604  (1918)].  E.  M. 

1161.  Diffraction  Patterns  from  Crystals.  H.  S.  Allen.  (Nature,  91. 
p.  268,  May  16, 1918.) — A  cylindrical  pencil  of  light  of  very  small  cross-section 
was  allowed  to  fall  upon  a  crystal  of  selenite  or  phlogopite  with  a  photo- 
graphic plate  placed  about  20  cm.  behind  the  crystal.  The  resultant  image 
often  showed  lines  or  streaks  radiating  from  the  centre  at  an^es  depending 
on  the  crystal  and  its  orientation.  Tutton  (Ibid.)  considers  the  streaks  in  the 
photographs  as  due  to  ''asterism"  caused  by  fine  enclosures  arranged  along 
the  glide  planes,  and  parallel  to  the  cleavage  plane.  £.  M. 

1162.  Reflected  X-Rays,  E.  Hupka.  (Nature,  91.  p.  267,  May  16, 1918.) 
— Diagrams  are  given  representing  the  photographs  obtained  when  X-rzys  are 
reflected  on  rock-salt  and  quartz.   In  the  case  of  the  latter  there  are  five  spots 
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due  to  the  impact  of  the  reflected  rays,  the  central  spot  and  the  two  outside 
ones  being  the  more  intense.  An  explanation  is  given  by  considering  the 
positions  of  the  molecules,  in  the  quartz,  at  the  corners  of  hexagons  in 
planes  at  right  angles  to  the  optic  axis.  The  more  intense  spots  are  due  to 
reflection  by  layers  of  molecules  parallel  to  the  three  principal  directions. 
The  two  weaker  spots  are  due  to  reflection  by  layers  of  molecules  not  so  close 
together  as  in  the  former  case.  In  addition  to  the  spots  there  are,  with  both 
rock-salt  and  quartz,  a  series  of  lines  which  seem  to  converge  towards  the 
points  of  impact  of  the  reflected  rays  and  are  distributed  in  a  way  which  is 
very  similar  to  the  spectrum  obtained  with  visible  light  by  means  of  two 
crossed  gratings.  This  seems  to  suggest  that  the  directly  reflected  rays  must 
be  regarded  as  spectra  of  the  order  zero.  On  account  of  the  diffusion  of  the 
lines,  however,  it  is  not  possible  at  present  to  deduce  from  this  the  wave-length 
of  the  X-rays.  E.  M. 

1163.  Pulse  Theory  of  X-Rays,  y Rays,  and  Photo-electric  Rays.  W.  F.  G. 
Swann.  (Phil.  Mag.  25.  pp.  684-667,  April,  1918.)— It  is  well  known  that 
when  a  beam  of  X-rays  or  ultra-violet  rays  falls  upon  a  thin  sheet  of  metal, 
the  values  for  the  number  and  velocity  of  the  /3-rays  produced  are  greater  for 
the  emergence  j3-rays  than  for  the  incidence  ones.  In  the  present  paper  the 
author  examines  the  question  as  to  what  extent  the  want  of  S3n[nmetry  in  the 
expulsion  of  these  /3-rays  may  be  reconciled  with  the  pulse  theory.  When  a 
b&3Lm  of  electromagnetic  ra3rs  encounters  a  free  electron  the  motion  which  the 
train  produces  is  generally  treated  as  being  wholly  transverse  to  the  direction 
of  the  beam.  The  magnetic  field  of  the  electromagnetic  train  acts  on  the 
moving  electron,  however,  with  a  force  parallel  to  the  line  of  motion  of  the 
beam,  and,  in  the  case  of  a  free  electron,  this  force  is  such  that  the  total 
velocity  which  it  has  produced  since  it  started  to  act  is  always  in  the  direction 
of  the  advancing  wave,  so  that  the  electron  will  move  in  the  direction  of  the 
wave  as  well  as  in  the  transverse  direction.  Proceeding  on  this  basis, 
the  author  calculates  the  magnitude  of  the  want  of  symmetry  in  the  expulsion 
of  /3-rays.  A  more  powerful  theory  is,  however,  deduced  by  considering  the 
/3-rays  to  arise  not  from  free  electrons,  but  from  electrons  inside  the  atoms. 
A  formula  is  deduced  on  this  basis  which  corresponds  to  a  case  where  the 
electrons  are  ejected  from  the  atom  entirely  in  the  direction  in  which  the 
waves  are  travelling.  This  formula  agrees  with  observations  for  X-rays, 
the  fact  that  some  /3-rays  come  out  against  the  wave-train  being  explained  as 
due  to  scattering.  A  modified  form  of  this  theory  is  discussed,  applicable  to 
photo-electric  effects  and  becoming  identical  with  the  theory  for  X-rays.  The 
paper  concludes  with  some  remarks  on  filamentary  pulses  and  a  calculation 
of  a  possible  relation  between  the  widths  of  the  pulses  and  the  wave-lengths. 
For  the  various  details,  chiefly  mathematical,  the  original  paper  must  be 
consulted.  E.  M. 

1164.  Production  of  Fluorescent  Rontgen  Radiation,  W.  H.  Bragg. 
(PhiL  Mag,  26.  pp.  667-669,  April,  1918.)— A  reply  to  J.  C.  Chapman 
[Abstract  No.  997  (1918)],  who  attacked  an  h3rpothesis  of  the  author's 
[Abstract  No.  1496  (1911)],  according  to  which  an  intermediate  kathode  ray 
conveys  the  energy  from  the  primary  X-ray  to  the  homogeneous  secondary 
ray.  Chapman's  objection  is  based  on  an  experiment  showing  that  the 
homogeneous  characteristic  X-radiation  excited  in  a  compound  radiator  of 
sheets  of  gold  and  paper  is  independent  of  the  arrangement  of  the  sheets, 
i.e.  presumably  independent  of  whether  the  corpuscles  ejected  from  the  gold 
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«heets  are  absorbed  in^paper  or  in  other  gold  sheets.  The  author  objects  to 
Chapman's  calculatioo  d  the  amount  of  energy  of  corpuscular  radiation 
which  emerges  from  the  gold  sheets,  as  this  calculation  is  based  on  the  ab- 
sorption of  the  ejected  corpuscles  by.  other  gold  sheets.  It  is  possible  that 
the  excited  kathode  rays  which  have  special  power  of  exciting  homogeneous 
X-rays  in  gold  are  abnormally  absorbed,  and  thait  very  few  of  them  emerge 
from  .the  foiL  The  author  gives  preliminary  results  of  new  experiments 
which  are  in  agreement  with  his  theory.  The  kathode  rays  produced  by  Mo 
X-rays  are  shown  to  be  deficient  in  both  penetratioii  and  ionising  power  in 
ethyl  bromide.  This  would  follow  from  the  theory,  since  Mo  is  of  slightly 
higher  atomic  weight  than  Br,  and  Mo*ra3rs  can  therefore  excite  the  charac- 
teristic lM>mogeneous  X^ajrs  in  Br  and  thus  lose  energy  in  this  special  way. 

E.M. 

1166.  Excitation  of  y-Rays  by  the  a-Rays  of  Ionium  and  Radio-thorium, 
J.  Chadwick  and  A.  S.  Russell.  (Roy.  Soc,  Proc.  Ser.  A.  88.  pp.  217- 
229,  March  81,  1918.)— It  has  been  shown  by  Chadwick  [Abstract  No.  481 
(1918)]  that  when  the  a-particles  of  RaC  impinge  on  matter,  a  small  amount 
of  y-radiation  is  excited.  In  the  present  experiments  this  result  has  been 
extended  to  the  a-rays  of  ionium,  and  owing  to  the  absence  of  primary  /3-  or 
y-radiation,  it  has  been  possible  to  study  the  excited  y-rays  in  much  more 
detail.  The  preparation  of  ionium  used  consisted  of  1'2  gm.  of  a  mixture  of 
the  oxides  of  ionium  and  thorium  emitting  about  10^  a-particles  per  sec.,  i.c 
the  mixture  contained  a  quantity  of  ionium  equivalent  to  the  amount  of  radio- 
active equilibrium  with  8  mgm.  of  Ra.  All  radio-active  impurities  emitting 
considerable  amounts  of  /3-  or  y-rays  were  first  separated  by  chemical  means. 
The  resulting  substance  had  a  /3  and  y  activity  of  18*8  divs./min.  under  the 
experimental  conditions,  of  which  12*0  divs./min.  was  due  to  y-ra3rs.  Observa- 
tions were  made  of  the  absorption  of  the  y-rays  by  Al,  the  small  amount  of 
/3-rays  being  prevented  from  entering  the  electroscope  by  means  of  a  strong 
magnetic  field.  The  radiation  was  found  to  consist  of  three  distinct  types 
whose  values  of  /a/D  were  I.  400  ;  II.  8*85  ;  III.  015 ;  fi  being  the  absorption 
cocfi&cient  in  Al  of  density  D.  It  is  shown  that  most  of  the  energy  of  the 
whole  radiation  is  confined  to  the  softest  type,  i.e.  Type  II.  appears  to  have 
the  penetrating  power  corresponding  to  Barkla's  characteristic  excited 
X-radiation  of  series  L  in  either  ionium  or  thorium,  and  presumably  I.  and 
III.  are  types  of  characteristic  radiation  corresponding  to  other  series  not  yet 
fully  known.  The  results  are  thus  in  agreement  with  Rutherford's  idea 
[Abstract  No,  488  (1918)]  that  the  y-rays  of  radio-active  bodies  are  the 
characteristic  X-radiations  of  these  bodies.  Further  experiments  with 
Radio-Th  showed  that  this  product  also  emits  a  small  quantity  of  soft 
y-radiation.  E.  M. 
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1166.  Measurement  of  Specific  Heats  of  Metals  at  High  Temperatures. 
O.  M.  Corbino.  (Accad.  Lincei,  Atti,  22.  pp.  480-487,  April  6, 1918.)— For 
the  determination  of  the  specific  heats  at  high  temperatureSi  of  Pt  and  other 
metals,  the  author  has  slightly  modified  the  method  previously  described 
[Abstract  No.  1068  (1912)] .  The  metal  filament,  which  still  forms  one  of  the 
arms  of  a  Wheatstone  bridge,  is  suspended  in  a  vessel  capable  of  being 
evacuated  by  means  of  a  Gaede  pump  to  O'OOOl  mm.  By  suddenly  reducing 
the  resistance  in  the  principal  circuit  the  current  in  the  filament,  and 
consequently  its  temperature,  is  increased,  and  from  this  the  ratio  cla  is 
deduced.  W.  H.  Si, 

1167.  Adiabatic  Expansion  in  Liquids,  L.  Gay.  (Comptes  Rendus,  156. 
pp.  1070-1072,  April  7,  1918.)— The  author  has  devised  an  apparatus  for 
measuring  the  dilatation  produced  in  liquids  by  adiabatic  expansion  from  a 
pressure  of  2  atmos.  to  1  atmo.  From  the  results  obtained  with  mercury, 
water,  and  benzene,  the  values  of  the  coefficient  of  isothermal  compressi- 
bility, j3,  are  calculated  from  the  expression /3  =  y  +  Ta»/41-8cD,  where  y  is 
the  coefficient  of  adiabatic  compressibility  (which  is  obtained  experimentally), 
a  the  coefficient  of  thermal  expansion,  c  the  specific  heat  at  constant 
pressure,  and  D  the  density.  The  values  obtained  correspond  moderately 
well  with  those  found  by  Amagat  [see  Abstract  No.  1258  (1909)]. 

T.  H.  P. 

1168.  Experiments  on  Heat  Insulation,  F.  A.  J.  FitzGerald.  (Amer. 
Electrochem.  Soc,  Trans.  21.  pp.  585-541 ;  Discussion,  pp.  541-544, 1912.) — 
Some  experiments  with  furnaces  built  up  of  various  kinds  of  fire-bricks 
enclosing  a  cylindrical  resistor  of  alundum  wound  with  nichrome  wire.  The 
discussion  by  M.  M.  Kohn  and  L.  H.  Duschak  concerned  chiefly  the 
influence  of  cellular  spacing.  H.  B. 

1169.  Hydrogen-  and  Resistance-thermometer  between  (f  and  —198°  C. 
F.  Henning.  (Ann.  d.  Physik,  40.  4.  pp.  665-667,  April  16,  1918.  Com- 
munication from  the  Physikal.-Techn.  Reich sanstalt.)-— Platinum  and  lead 
thermometers  are  compared  with  the  hydrogen  thermometer  between  (f  and 
—198°  C.  The  accuracy  of  the  gas  thermometer  at  constant  volume  is 
discussed  and  a  simple  formula  deduced  for  the  calculation  of  the  gas 
thermometer  temperature.  The  measurements  were  made  in  liquid  air, 
liquid  oxygen,  and,  beyond  —150°,  in  a  specially  constructed  thermostat, 
whose  temperature  could  be  kept  constant  to  within  0*02  to  0*08°.  The 
Callendar  formula  for  the  Pt-thermometer  holds  till  —40°.  At  —198°  the 
difference  is  over  2°.  Elaborate  tables  are  given  with  the  constants  relating 
to  the  gas-  and  Pt-thermometers.  J.  J.  S. 

1170.  On  the  Rectilinear  Diameter  for  Argon,  E.  Mathias,  H. 
Kamerlingh  Onnes,  and  C.  A.  Crommelin.  (Konink.  Akad. 
Wetensch.  Amsterdam,  Proc.  15.  pp.  667-678,  Nov.  28,  1912,  and  pp.  960-965, 
April  24,  1918.  Communication  No.  181a  from  the  Phys.  Lab.,  Leiden. 
Comptes  Rendus,  156.  pp.  129-182,  Jan.  18,  1918.)— The  authors  have  deter- 
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mined  the  following  values  for  the  densities  of  liquid  and  vaporous  argon, 
and  the  ordinates  of  the  diameter  : — 


Bath. 


Oa 

CH4 ... 

CH.  ... 
CH4... 
C.H4... 
CH,... 
C,H,... 
C.H4... 


/^-T-T(y,c. 
Kelvin  degrees. 


188*15 
175  89 
161-23 
150-76 
140-20 
185-51 
181-54 
125-17 


PUqr. 

f^va^-r. 

D^^(Obs.). 

I>^(Calc.). 

187896 

000801 

0-69099 

0-69006 

1-82482 

0-01457 

066970 

0-66970 

1-22414 

008728 

0-68069 

068255 

118851 

006785 

060318 

060508 

108456 

012552 

058004 

057788 

0-97885 

015994 

0-56690 

056507 

0-91499 

0-19482 

0-55466 

0-55466 

0-77289 

0-29584 

058412 

0-58794 

o-c. 


+  000098 

-  000186 

-  0-00190 
+  000266 
+  0  00188 

-  0-00882 


The  slope  of  the  diameter  is  given  by  6^=  —  0*0026285,  which  is  a  larger 
coefficient  than  is  found  for  any  other  substance  except  xenon.  The 
deviations  of  the  diameter  from  rectilinearity  are  sufficiently  small  to 
enable  us  to  say  that  argon  obeys  the  law  of  the  diameter,  but  they  are 
too  large  and  too  systematic  to  be  due  to  experimental  errors. 

The  authors  also  discuss  the  deviations  of  equations  of  state  for  different 
substances  from  one  another.     [See  also  Abstract  No.  1851  (1912).]        A.  F. 


1171.  Isotherms  of  Monatomic  Substances  and  of  their  Binary  Mixtures, 
XIV.  Calculationof  Thermal  Quantities  for  Argon,  H.  Kamerlingh  Onnes 
and  C.  A.  Crommelin.  (Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  16. 
pp.  052-960,  April  24, 1918.  Communication  No.  188c  from  the  Phys.  Lab., 
Leiden.) — The  empirical  reduced  equation  of  state  for  argon  [see  Abstract 
No.  1861  (1912)]  allows  of  the  calculation  of  a  number  of  thermal  quantities 
which  are  essential  to  a  knowledge  of  monatomic  substances  in  general  and 
of  argon  in  particular.  These  quantities  may  also  be  obtained  graphically, 
but  calculation  by  means  of  an  equation  which  fits  the  experimental  results 
over  the  whole  region  of  observation  admits  of  greatly  increased  accuracy. 
The  present  paper  contains  values  of  (bpfdT)^,  (d'pl^T^v,  (byvl'bv)=T(}^pf^'P)^ 
{'bu;^v)ssT(bpl^T)v  -  p,  and  of  Reinganum's  a  and  a^  =  [Ti'dpf^T)^  —  p'jv', 
calculated  as  functions  of  the  temperature  and  of  the  density  from  the 
equation  referred  to  above  ;  the  temperature  is  expressed  in  Kelvin  degrees, 
and  is  calculated  from  0°  C,  while  the  pressure  is  expressed  in  international 
atmospheres.  The  importance  of  a  knowledge  of  these  quantities,  especially 
as  functions  of  the  temperature,  has  been  repeatedly  emphasised  [see 
Reinganum,  Abstract  No.  829  (1906)],  but  it  may  be  pointed  out  that, 
according  to  the  main  van  der  Waals'  equation  with  constant  a^,  b^  and 
R»  (bpfbT)v,  the  values  of  (^ufbv)T  and  a«  should  be  independent  of  the 
temperature,  and  consequently  (b^Pl'dT*)  should  vanish,  so  that  the  deviations 
which  they  all  show  may  be  taken  as  a  measure  of  the  degree  to  which  argon 
diverges  from  the  simple  assumptions  regarding  molecules  accepted  by  van 
der  Waals  in  developing  his  principal  equation.  At  least  approximate 
agreement  with  the  van  der  Waals'  equation  would  first  be  expected  with 
monatomic  substances,  and  comparison  of  the  results  obtained  for  argon 
with  those  for  substances  of  more  complex  molecular  structure  should  lead 
to  conclusions  of  the  greatest  importance.  As  regards  OpfbT)v,  the 
behaviour  of  argon  corresponds  in  many  respects  with  that  of  isopentane. 
For  this  hydrocarbon  Young  (Phys.  Soc.,  Proc  13.  p.  602,  1896)  found  that 
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(bpf^'^)v  decreases  as  the  temperature  falls  when  Vr  is  less  than  4  6  c.cm. ; 
for  greater  volumes  up  to  400  c.cm.  it  increases  as  the  temperature  falls, 
while  it  remains  practically  constant  at  still  greater  volumes.  In  the  case  of 
argon,  for  which  the  volumes  are  expressed  in  terms  of  the  normal  volume 
as  unit,  if  the  law  of  corresponding  states  were  accurately  obeyed  these 
volumes  would  correspond  with  Vk  =  000877  and  0*828  or  f02«=265  and  8'06. 
The  observations  made  on  argon  lie  entirely  within  these  limits,  and  argon 
agrees  with  isopentane  over  the  whole  region.  The  value  of  (^pfdT)v  always 
falls  with  rise  of  temperature,  but  at  the  lowest  density  the  diminution 
becomes  extremely  small,  pointing  to  constancy  at  still  lower  densities.  As 
with  isopentane,  so  also  with  argon,  the  value  of  (b^pf^T*)^  is  less  than  zero 
when  V  is  greater  than  +  vj^,  T.  H.  P. 

1172.  Propagation  of  Explosions  in  Mixed  Gases,  and  on  the  Limits  of 
Inflammability,  E.  Jotiguet.  (Comptes  Rendus,  166.  pp.  872-875, 
March  17,  and  pp.  1058-1061,  April  7,  1918.)— A  theoretical  treatment, 

1173.  Present  Status  of  the  Temperature  Scale,  G.  K.  Burgess.  (Chem. 
News,  107.  pp.  169-171,  April  11,  and  pp.  182-184,  April  18, 1918.  Paper 
read  before  the  Intemat.  Congress  of  Applied  Chemistry,  New  York,  1912.) 

1174.  A  New  Entropy  Analogue,  V.  Karapeto£F.  (Gen.  Elect.  Rev.  16. 
pp.  7-15,  Jan.,  1918.    Eng.  News,  69.  pp.  406-409,  Feb.  27, 1918.) 

1176.  On  Two  Fundamental  Inequalities  in  Thermodynamics,  P.  Duhem. 
(Comptes  Rendus,  156.  pp.  421-424,  Feb.  10, 1918.) 

1176.  Radiation  Determinations.  W.  Gerlach.  (Ann.  d.  Physik,  40.  4. 
pp.  701-710,  April  15, 1918.)— Defends  the  author's  position  against  criticisms 
that  have  been  advanced.     [See  Abstracts  Nos.  1229  (1912)  and  99  (1918).] 

E.  H.  B, 
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X177.  Pianoforte  Touch.  G.  H.  Bryan.  (Phys.  Soc,  Proc.  26.  pp.  147-166 ; 
Discussion,  pp.  166-159,  April,  1918.) — ^The  author  discusses  Helmholtz's  and 
Kaufmanu's  theories  of  the  vibrations  of  a  pianoforte  wire  excited  by  impact, 
with  special  reference  to  the  effects  obtainable  with  the  modern  pneumatical 
piano-players  and  player-pianos,  and  the  common  widespread  belief  that 
these  can  never  reproduce  the  touch  of  the  human  fingers.  While  the 
rendering  of  many  commercial  piano-players  in  the  hands  of  an  average  per- 
former bears  little  resemblance  to  the  performance  of  a  professional  pianist, 
the  author  finds  that  there  is  generally  believed  to  be  a  certain  element 
missing  even  in  music  played  by  a  skilled  performer  on  a  first-dass  modern 
piano-player,  this  missing  element  being  commonly  associated  with  what  is 
described  as  "touch." 

The  question  turns  very  largely  on  the  extent,  if  any,  to  which  the  quality 
of  individual  notes  can  be  varied  by  striking  the  notes  in  different  ways, 
namely,  so  as  to  cause  different  time  variations  of  pressure  on  the  keys  while 
they  are  being  depressed.  The  author  then  describes  a  device  to  control  the 
touch  to  some  extent.  In  the  discussion,  G.  H.  Berry  said  that  with  regard 
to  the  question  of  varying  the  time  of  contact  of  hammer  with  string  by 
variations  in  the  touch,  in  his  opinion  it  was  impossible  to  do  this.  When 
the  hammer  was  in  contact  with  the  string  the  key  was  entirely  disconnected 
from  it,  and  also  the  check  was  merely  a  repetition  device,  and  did  not  come 
into  action  until  the  hammer  had  left  the  string.  The  only  thing  that  could 
be  varied  (neglecting  the  loud  and  soft  pedals)  was  the  velocity  with  which 
the  hammer  struck.  It  seemed  to  him  that  Bryan's  device  gave  a  greater 
control  over  this  velocity.  T.  H.  Churton  said  an  examination  of  the 
mechanism  of  a  piano  made  it  evident  that,  no  matter  how  a  key  was 
depressed,  the  result  depended  entirely  upon  the  velocity  imparted  to  the 
hammer  that  struck  the  wire  or  wires,  and  that  the  only  further  effect  of 
holding  the  key  down  was  to  hold  the  damper  off  the  wires.  It  was  therefore 
evident  that  no  variety  of  tone  could  be  produced  in  a  piano  that  depended 
upon  the  striking  of  the  key  which  could  not  be  produced  by  suitable 
mechanical  means  for  striking  the  key  with  the  required  force.  But  what 
was  ordinarily  conveyed  by  touch  was  not  tone  production,  nor  degree  of 
force  used,  but  the  effect  produced  by  (1)  the  relative  loudness  of  the  notes 
played  whether  struck  simultaneously  or  in  sequence  ;  (2)  the  relative  dura- 
tion of  the  notes  and  rests  (staccato  or  legato) ;  and  (8)  the  slight  variations 
from  the  strict  time  of  playing  individual  notes  or  groups  of  notes.  The 
author  quoted  some  experiments  to  show  that  the  quality  of  tone  was  affected 
by  the  time  of  contact  of  hammer  and  wire.  £.  H.  B* 

117S.  Transverse  Vibrations  of  Strings.  G.  Sizes.  (Comptes  Rendus,  166. 
pp.  1284-1286,  April  21, 1918.)— Describes  observations  on  the  vibrations  of  a 
piano  string  (la^i)  of  27  per  sec,  and  showing  undertones  as  well  as  the  usual 
overtones.  The  relations  of  the  frequencies  of  the  tones  observed  are  as 
follows : — 

Undertones  ...    1,  4,  6,  6.  7,  8, 10,  12,  14, 16, 18,  20,  80,  82,  40,  48,  60. 
Prime  tone  ...    64  (really  27  per  sec). 
Overtones    ...    96,  128, 160, 192,  266,  612,  676. 

E.  H.  B. 
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ELECTRICITY  AND   MAGNETISM. 
THEORY,  ELECTROSTATICS,  AND  ATMOSPHERIC  ELECTRICITY. 

•  1179.  Unipolar  Induction,  E.  H.  Kennard.  (Phys.  Zeitschr.  14.  pp.  260- 
251,  March  16,  1018.)— A  further  reply  to  S.  J.  Barnett  [see  Abstract 
No.  1869  (1912)  and  209  (1918)].  The  fact  that  the  chm-ge  on  a  cyUndrical 
condenser  revolving  in  a  magnetic  field  is  independent  of  the  dielecti^Be^ 
constant  may  be  aniplified  as  follows  : — When  a  rigid  system  consisting  of 
conductors  and '  an  homogeneous  dielectric  surrounded  by  a  conducting 
nrface  revolves  about  a  ms^netic  axis  of  symmetry  (or  **  is  cut  by  mo^nng 
lines  of  force  'O*  any  distribution  of  electrification  which  may  take  place  ii 
independent  of  the  dielectric  constant.  E.  E.  F. 

1180.  Electric  Conduction  by  Free  Electrons  and  Carriers,  P.  Lenard; 
(Ann.  d.  Physik,  40.  8.  pp.  898*487,  March  20,  1918.>— The  first  part  of  a 
theoretical  treatise  in  which  it  is  endeavoured  to  collate  and  systematise 
existing  experimental  knowledge  on  these  subjects  and  present  an  embracing 
theory  of  the  phenomena.     [See  Abstract  No.  1479  (1910).]  E.  H.  B. 

1181.  Law  of  Induction  and  Electron  Theory.  K.  Pichelmayer.  (Elek- 
trotechnik  u.  Maschinenbau,  81.  pp.  462-466,  June.  1,  1918.) — A  theoretiqal 
discussion  of  the  phenomenon  of  current  induction  in  the  light  of  the  electron 
theory.  G.  E.  A. 

1182.  On  the  Electrification  associated  with  Dust-clouds,  W.  A.  D^ 
Rudge.  (Phil.  Mag.  26.  pp.  481-494,  April,  1918.)— The  paper  describes 
some  laboratory  experiments  made  on  the  electrification  of  dust  pariicles 
raised  into  a  cloud  by  the  passage  of  a  current  of  air.  It  is  found  that  the 
sign  of  the  charge  depends  on  the  nature  of  the  material  of  which  the  dust  is 
composed;  non-metallic  elements  give  positively-charged  clouds,  metallic 
elements  negatively-charged  ones.  Further  experiments  showed  that  the  air 
containing  the  dust-cloud  was  oppositely  charged  to  the  dust  particles. 
Illustrations  are  given  of  "  Lichtenberg "  figures  formed  by  allowing  th6 
ch^ged  dust  particles  to  settle  upon  an  ebonite  plate  which  has  been  touched 
for  an  instant  with  the  knob  of  a  charged  Leyden  jar.  ].  S.  Di. 

DISCHARGE  AND  OSCILLATIONS. 

ltS3.  Generuiion  of  Light  by  Canal  Rays.  L.  Vegard.  (Ann.  d.  Phjrsik, 
40l  4«  pp.  711-784,  April  16, 1918.)— The  author  has  previously  made  a  number 
of  observations  and  measurements  with  the  object  of  ascertaining  the  law 
0[>vennng  the  generation  of  light  an  gases  at  low  pressores,  and  especially 
studied  the  light^^mission  by  canal  rays  [see  Abstract  No..  118  (1918)] .  That 
reaeacx:!!)  which  dealt  chidly  with  the  emission  of  the  hydrogen  series 
q>ecirum>  led  to  a  result  which  stands  in  express  contradiction  to  the  explana* 
tion  offered  by  Stark  of  the  connet^on.  between  light*emission  and  the 
kinetic  energy  of  the  rays.  Stark  has  offered  further  explanations  tending  to 
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make  the  results  obtained  accord  with  his  original  hypothesis  [see  Abstract 
No.  601  (1918)] .  As  a  result  of  the  present  investigation  the  following  are 
among  the  conclusions  arrived  at : — The  displacement  of  the  ratio  Ha/H/j 
observed  by  Stark  and  Steubing  is  still  unexplained.  Only  a  small  fraction  of 
the  effect  can  be  explained  by  the  effect  and  relationships  observed  by  the 
author.  The  pressure  effect  with  the  intensity  distribution  of  the  series 
spectrum  is  purely  a  pressure  effect.  The  moving  intenisity  shows  no 
established  alteration  of  the  intensity  distribution  with  the  potential. 
Stark's  explanations  are  still  further  criticised.  A.  £.  G. 

1184.  Primary  Velocity  of  Canal  Rays  under  Different  Conditions,  K. 
Qlimme  and  J.  Koenigsber^er.  (Deutsch.  Phys.  Gesell.,  Verb.  15.  7. 
pp.  267-370,  April  16.  1918.)— It  has  not  yet  been  definitely  proved  whether 
the  primary  velocity  of  the  canal  rays  depends  solely  upon  the  p.d.  in  the 
discharge  tube.  In  the  present  experiments  the  max.  velocity  of  hydrogen 
atoms  is  compared  with  the  discharge  potential  of  an  electric  machine  giving 
about  a  X  10-*  amp.  current,  by  means  of  the  electrostatic  deflection  of  the 
positive  hydrogen  canal  rays  in  a  high  vacuum.  It  is  found  that  the  form  of 
the  discharge  tube  has  no  effect.  The  max.  velocity  of  these  canal  rays, 
under  the  conditions  investigated,  is  independent  of  the  causes  which 
determine  a  certain  discharge  potential ;  it  always  corresponds  to  the  latter, 
and  stands  in  constant  relationship  to  the  kathode-ray  velocity.  A.  E.  G. 

1186.  Various  Photoelectric  Phenomena  of  Anthracene  and  their  Relations  to 
Fluorescence  and  Formation  of  Dianthracene.    M.  Volmer.    (Ann.  d.  Physik, 
40.  4.  pp.  776-796,  April  16, 1918.    Extract  of  Habilitationsschrift,  Leipzig.)— 
Photoelectric  sensitiveness  of  dissolved  substances,  which  is  rendered  evident 
in  increased  conductivity  of  the  solutions,  may  be  due  either  to  direct  ionisa- 
tion  similar  to  that  of  a  gas  by  ultra-violet  light  or  to  photochemical  formation 
of  a  new  substance  which  undergoes  strong  electrolytic  dissociation.    The 
first  of  these  effects  has  not  yet  been  observed.    According  to  Byk  and  Borck 
[see  Abstract  No.  1478  (1910)],  the  increase  produced  in  the  conductivity  of 
anthracene  solutions  under  the  influence  of  light  is  due  to  the  formation  on 
the  electrodes  of  a  solid  layer,  which  exhibits  the  Hallwachs-effect.     The 
author  finds  that  in  the  region  of  the  spectrum  which  causes  fluorescence  and 
effects  polymerisation  of  anthracene,  namely  about  400-226  fifi,  no  Hallwachs- 
effect  appears,  whereas  increased  conductivity  of  solid  anthracene  is  observed 
in  this  region.    In  this  light  a  new  photoelectric  phenomenon  has  been  dis- 
covered with  anthracene  and  with  sulphur,  consisting  in  the  emission  of 
positive  or  negative  ions  of  the  solid  body  into  the  solvent  under  the  influence 
of  an  electric  field.    In  the  same  region  of  the  spectrum  solutions  of  anthra- 
cene in  pure  hexane  exhibit  marked  i ncrease  in  conductivity.    Solid  anthracene 
shows  the  Hallwachs-effect  only  with  wave-lengths  of  less  than  226  fifi.    The 
experimental  results  indicate  that  Byk's  theory  of  the  formation  of  dianthra- 
cene is  inadmissible  in  so  far  as  it  assumes  separation  of  electrons  as  the 
primary  action.     From  that  part  of  Stark's  theory  of  fluorescence  which 
supposes  total  separation  of  the  electrons,  the  author's  results  in  varioos 
instances  remove  experimental  support.    The  view  is  advanced  that  photo- 
chemical processes,  especially  the  formation  of  anthracene,  may  be  regarded 
as  a  consequence  of  alteration  in  the  state  of  vibration  of  the  valency  electrons. 
This  view  is  illustrated  with  the  help  of  Thiele's  formula  for  the  anthracene 
molecule.  T.  H.  P. 
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1186.  Absorption  of  Heat  produced  by  Emission  of  Ions  from  Hot  Bodies. 
H.  L.  Cooke  and  O.  W.  Richardson.  (Phil.  Mag.  25.  pp.  624-648,  April, 
1918.)— Richardson  has  previously  pointed  out  [see  Abstract  No.  1489  (1904)] 
that  there  should  be  a  considerable  stream  of  energy  away  from  the  surface 
of  a  hot  body  which  is  emitting  electrons  or  ions.  When  the  total  thermionic 
current  is  i,  the  rate  of  loss  of  energy  is  i(*  +  2R9le),  where  *  is  the  drop  of 
potential  through  which  an  ion  would  have  to  fall  in  order  to  acquire  the 
energy  which  is  equal  to  the  heat  rendered  latent  when  the  ion  is  emitted  by 
the  substance,  R  is  the  gas  constant  for  a  single  molecule,  e  the  charge  on  an 
ion,  and  9  is  the  temperature  of  the  substance.  Attempts  to  detect  this  loss 
of  energy  have  been  made  by  Wehnelt  and  Jentzsch  and  by  Schneider  [see 
Abstracts  Nos.  1079  (1909),  1418  (1912)].  These  investigators  all  used  a  lime- 
coated  Pt-wire  as  source  of  electrons.  They  agree  in  observing  a  cooling 
effect  which  is  generally  larger  than  that  given  by  the  above  theory.  They 
did  not,  however,  take  the  precaution  to  eliminate  or  allow  for  the  direct 
disturbing  action  of  the  thermionic  current  on  the  galvanometer  of  the 
Wheatstone  bridge  system.  There  is  also  possibly  something  about  the 
emission  from  lime  that  makes  its  behaviour  exceptional.  The  experiments 
made  by  the  authors  were  carried  out  with  filaments  of  osmium  as  the  source 
of  emission.  A  diagrammatic  representation  of  the  experimental  arrangement 
and  a  detailed  theory  of  the  measurement  are  given.  The  experiments  afford 
a  strong  confirmation  of  the  views  about  the  nature  of  the  emission  of  electrons 
from  hot  bodies  which  have  been  put  forward  by  Richardson.  In  particular, 
since  osmium  is  closely  related  to  Ft  both  chemically  and  physically,  we 
should  expect  it  to  have  a  very  similar  value  of  ^.  The  value  obtained  is  very 
close  to  the  value  of  the  corresponding  quantity  which  has  been  obtained 
from  the  converse  heating  effect  when  electrons  were  absorbed  by  Ft,  and  is 
not  very  different  from  the  values  of  the  latent  heat,  expressed  in  equivalent 
volts,  which  have  been  deduced  from  the  temperature  variation  of  the  emission 
of  electrons  by  Ft.  A.  E.  G. 

1187.  Temperature  of  Kathode  and  A  node  in  a  Geissler  Tube.  B.  Hodgson. 
(Phil.  Mag.  25.  pp.  458-461,  April,  1918.)— A  special  form  of  discharge  tube  is 
described  in  which  one  of  the  electrodes  has  a  cavity  drilled  so  as  to  admit 
the  bulb  of  a  thermometer.  Curves  and  tables  are  given  showing  the  results 
obtained  in  air,  oxygen,  and  COi ;  there  is  also  a  detailed  theoretical  con- 
sideration of  the  observed  phenomena.  The  general  results  are  as  follows : — 
A  linear  relationship  exists  between  the  current  through  a  vacuum  tube  and 
the  heat-energy  communicated  to  the  kathode  both  for  normal  and  abnormal 
kathode-glow,  this  effect  being  a  minimum  at  a  certain  pressure  for  a  con- 
stant current  It  is  possible  that  this  minimum  coincides  with  that  found  by 
Ebert,  at  which  a  discontinuity  occurs  in  the  relationship  between  pressure 
and  width  of  the  dark  space;  further  experiments  on  this  point  are  in 
progress.  The  ratio  between  the  positive  and  negative  carriers  at  the  kathode 
is  approximately  10 : 1.  A  linear  relationship  also  exists  between  current  and 
heat  energy  at  the  anode,  though  for  the  same  pressure  and  current  the  heat 
communicated  is  much  less  than  in  the  case  of  the  kathode.  The  change  in 
pressure  produces  much  greater  changes  in  temperature  than  in  the  kathode. 
The  kathode-fall  is  able  to  account  for  the  heat  energy  given  to  the  kathode, 
but  the  anode-fall  alone  cannot  do  so  for  the  anode.  A.  E.  G. 

1188.  Stratified  Vacuum  Discharges.    £.  Riecke.    (Fh3rs.  Zeitschr.  14. 
p.  280,  March  15,  1918.)— The  stratification  of  the  positive  column  in  some 
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cases,  and  the  want  of  stratification  in  others,  may  be  explained  by  the  dMe- 
rence  between  the  ionising  potentials  of  the  positive  and  negative  ions.  If 
these  have  a  common  factor,  ionisation  by  collision  will  occur  in  definitd 
planes.  If  not,  it  will  occur  in  all  sections  of  the  positive  column  equally; 
and  no  stratification  will  occur.  The  simplest  case  is  when  the  ionisation 
potentials  for  +  and  —  ions  are  the  same.  To  complete  the  theory,  it  will 
be  necessary  to  determine  the  relation  between  ionisation  potentials  for  +  and 
—  ions  in  the  same  tube.  E.  E.  F. 

1189.  Instantaneous  Braun-tube  Photographs.^  J.  Zenneck.  (Phys. 
Zeitschr.  14.  pp.  226-229,  March  15, 1918.  Rev.  Electrique,  19.  pp.  666-668, 
June  20, 1918.)— It  has  lately  become  possible  to  take  instantaneous  photo- 
graphs of  oscillographic  curves  by  means  of  Braun's  kathode-ray  tube, 
owing  to  the  increased  luminosity  available.  The  author  describes  an 
attachment  to  an  ordinary  camera  suitable  for  taking  such  photographs, 
and  reproduces  some  fine  specimens  of  results,  including  that  obtained 
with  a  damped  condenser  circuit  of  frequency  250  per  sec.  The  fluorescent 
substance  used  was  Giesel's  zinc  sulphide.  E.  E.  F. 

1190.  Kathodic  Sputtering.  G.  V/.  C.  Kaye.  (Phys.  Soc,  Proc.  25. 
pp.  198-201 ;  Discussion,  pp.  201-202,  April,  1918.)— Gives  an  account  of  the 
volatilisation  of  an  Al  kathode  in  a  discharge  tube  containing  helium.  The 
sputtered  deposit  on  the  glass  indicates  that,  under  the  conditions  which  pre- 
vailed, the  disintegration  was  restricted  to  the  edges  of  the  kathode  and  did 
not  occur  elsewhere.  Accordingly  the  complete  outline  of  the  kathode  (made 
by  rolling  a  sheet  of  Al  into  a  nearly  complete  cylinder)  was  traced  out  by  the 
deposit  on  the  walls  of  the  tube.  L.  H.  W, 

1191.  Anode  Phenomena  in  Vacuum  Discharges.  W.  G.  Cady.  (Phys. 
Zeitschr.  14.  pp.  296-802,  April  1, 1918.) — When  small  particles  of  oxide  occur 
on  the  anode  during  a  glow  discharge,  the  positive  column  tends  to  con- 
centrate upon  them.  With  a  sufficiently  strong  current  an  arc  forms  on  the 
oxidised  patches.  Experiments  were  made  with  Cu,  Hg,  Fe,  and  Ag 
electrodes  in  nitrogen  containing  traces  of  oxygen.  The  nomenclature  6f 
the  various  stages  is  discussed  in  connection  with  the  observations  of  Buisson 
and  Fabry,  Hagenbach  and  Veillon,  and  Occhialini.  E.  E.  F. 

1192.  Reflection  of  Electric  Waves  by  Ionised  Gases.  J.  Salpeter.  (Phys. 
Zeitschr.  14.  pp.  201-208,  March  1, 1918.) — Gives  expressions  for  the  dielectrio 
constant,  the  conductivity,  the  refracting,  reflecting,  and  absorbing  powers  of 
a  gas  in  terms  of  its  pressure  and  degree  of  ionisation.  Shows  that  the 
conductivity  of  a  gas  for  high-frequency  oscillations  is  only  a  small  fraction 
of  its  d.c.  conductivity.  The  results  are  substantially  the  same  as  those 
obtained  by  W.  H.  Eccles  [Abstract  No.  1264b  (1912)].  E.  E;  F. 

1193.  OsciUaiions  of  the  Poulsen  Arc,  H.  Faasbendetand  E^  Hupluu 
(Phys.  Zeitschr.  14.  pp.  222-226,  March  16, 1918.  Communication  from  the 
PhysikaL-Techn.  Reichsanstalt.) — According  to  Biondel  and  Simon  [Abstracts 
Nos.  1918  (1906),  1428  (1906)]  the  sipging  arc  shows  three  varieties  of  josdlia.- 
tion.  In  the  first  there  is  no  interruptioQ  and  thecitrrent  curve  is  veryjiearly 
a  sine  curve.  In  the  second  there  is  an  extinction  in  the  course  ^  each 
period,  and  the  p.d.  rises  after  each  extinction  until  the  arc  lights  up.  In  the 
third  variety  the  lightiog-up  after  each  extinction  occui^^in  the  opposite 
direction.    These  varieties   have   been   demonstrated    wifhr    the    Blofade) 
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oscillograph  for  frequencies  up  to  10,000  no  per  sec.  The  authors  tested  the 
Poulsen  arc  up  to  100,000  ro  per  sec.  for  the  same  varieties  of  oscillation,  a 
Braun  tube  serving  as  oscillograph.  They  found  oscillations  of  the  first  and 
second  types.  E.  E.  F. 

1104.  Exact  Mechanical  Analogy  to  Coupled  Circuits  used  in  Wireless 
Telegraphy,  and  a  Geometrical  Method  of  Interpreting  the  Equations  of  such 
Circuits.  T.  R.  Lyle.  (Phil.  Mag.  25.  pp.  567-692,  April,  1918.)— If  a 
horizontal  t>eam  of  mass  M  is  so  supported  that,  it  can  move  freely  in  the 
direction  of  its  length  and  from  it  two  simple  pendulums  of  lengths  h  and  la 
with  bobs  of  masses  m\  and  Wf  are  suspended  from  the  beam  by  V  suspen- 
sions so  arranged  that  the  bobs  are  constrained  to  move  in  the  vertical  plane 
through  the  axis  of  the  beam,  the  system  when  making  small  oscillations  is 
identical  with  a  pair  of  coupled  circuits.  Taking  the  coupling  for  a  pair  of 
circuits  as  Myv'(LiL2),  where  M  is  the  mutual  induction  and  Li,  Li,  are  the 
self-inductions,  the  coupling  for  the  mechanical  system  is — 

v/[w,m,/(M  +  m,)(M  +  ntj)] . 

Both  mechanical  and  electrical  systems  satisfy  the  equation — 

[cos'i^D*  +  (a«;  +;»;)D»  +  /*;/«3]  ^=0 (1), 

where  sin  if'  =  coupling,  fn  and  /*»  represent  the  natural  periods  of  the  circuits 
or  simple  pendulums,  and  D  is  the  operator  djdt.  In  the  mechanical  system  the 
angular  displacements  of  the  pendulums  correspond  to  the  p.d.'s  across 
the  condensers  of  the  coupled  circuits  and  their  angular  velocities  represent 
the  currents  in  the  circuits.  The  coupling  of  the  mechanical  system  can  be 
altered  by  loading  the  beam.  If  a  is  written  for  /i}  and  b  for  /ij  and  a  and  6 
are  drawn  as  sides  of  a  triangle  including  an  angle  2if/,  and  if  the  equation  (1) 
is  solved  in  the  usual  way  by  obtaining  the  factors  of  the  operator  considered 
as  a  simple  quadratic  function,  the  roots  of  the  quadratic  are  :  —  abjs  and 
=  —  abjs^c,  where  c  is  the  closing  side  of  the  above  triangle  and  2s  =  a-l-6-h^i 
and  the  equation  (1)  reduces  to  (D*  -|-  wj)  (D*  +  wj)  ^  =  0,  where  «•  ssabjs 
and  «;  =  abjs^c.  This  geometrical  method  of  presenting  the  solution  for  the 
resultant  frequencies  simplifies  many  of  the  considerations  relating  to  coupled 
circuits.  The  method  is  applied  to  several  cases,  and  the  analogy  between 
the  mechanical  and  electrioil  systems  fully  worked  out.  The  apparatus  is 
fully  described.  T.  P.  B. 

1195.  Resistance  of  Flat  Spirals  and  Short  Cylindrical  Coils  for  High- 
frequency  Oscillations.  R.  Lindemann  and  V/.  Hilter.  (Deutsch.  Phys. 
Gesell.,  Verb.  15.  7.  pp.  219-286,  April  15,  1918.  Communication  from  the 
Physikal.-Techn.  Reichsanstalt) — ^The  paper  is  an  extension  of  one  ahready 
abstracted  on  the  resistance  of  stranded  cables  [see  Abstracts  Nos.  1187 
(1910)  and  1187b  (1911)].  The  experiments  are  here  extended  to  coils  of 
copper  strip.  It  is  found  that  the  strip  shows  a  smaller  ''skin-efiEect"  thaii 
round  wire  of  the  same  cross-section.  The  resistance  of  flat  spirals  is  also 
investigated,  and  the  results  show  that  these  coils  have  a  higher  resistance 
than  cylindrical  coils,  all  else  being  equal.  Coils  of  similar  characteristics 
made  of  solid  wire,  strip,  and  stranded  wire  are  compared.  For  short 
cylindrical  coils  and  for  spirals  the  resistance  rises  proportionally  to  lls/\ 
for  long  wave-length  (XX  and  to  1/X'  for  short  wave-length.  The  resistance  r 
of  short  cylindrical  coils  of  soHd  wire  is  given  by  a  formula  of  the  form 
ra»A/Vx  +  B/X».    This  hdids  down  to  a  wave4ength  of  200  m.  T.  P.  B. 
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1196.  Electrical  Conductivity  of  Tellurium.  Mile.  P.  Collet.  (Comptes 
Rendus,  156.  pp.  943-945,  March  25,  1918.)— Three  masses  of  polished 
tellurium  were  examined  with  faces  of  0*6  to  2'0  ram.  thickness.  The  crys- 
talline orientation  had  no  influence  on  the  results.  (1)  Whilst  the  pressure 
is  lower  than  a  value  Pi  (80  to  40  gm.  per  sq.  mm.)  the  resistance  varies 
irregularly  owing  to  bad  contacts.  From  Pi  to  a  pressure  Pf  the  resistance 
remains  constant.  Above  Ps,  the  potential  remaining  constant,  increase  of 
pressure  produces  a  diminution  of  resistance.  (2)  During  about  a  minute 
after  the  passage  of  a  current  the  Te  is  the  seat  of  a  residual  e.mi .  of  which 
the  magnitude  and  direction  depend  on  the  nature  of  the  contacts.  (8)  For 
periods  of  time  exceeding  some  seconds  the  resistance  is  a  function  of  the 
time  during  which  the  current  passes.  For  periods  of  a  fraction  of  a  second 
the  resistance  has  for  each  intensity  a  single  definite  value  independent  of 
the  time  during  which  the  current  flows.  (4)  If  e  is  the  e.m.f.,  i  the  intensity 
of  current,  the  curve  showing  the  relations  of  e  and  i  starts  from  the  origin 
with  a  somewhat  high  inclination.  Sometimes  at  first  it  is  rectilinear,  then 
a  sharp  bend  leads  to  a  parabolic  branch  with  large  curvature  (i  =:  a^  +  6^  -f  c). 
This  occurs  with  contacts  a  little  unstable,  with  electrodes  not  quite  closely 
joined  and  made  up  of  points.  Sometimes,  on  the  contrary,  the  curve  has  a 
paraboUc  form  from  the  origin  (i^a^  +  he) ;  the  bend  disappears,  and  for 
currents  of  about  1  amp.  the  two  sorts  of  curve  become  parallel.  J.  J.  S. 

1197.  Variation  of  Resistance  of  Selenium  due  to  X-  and  Radium-rays. 
H.  Guilleminot.  (Comptes  Rendus,  156.  pp.  1155-1157,  April  14, 1918.)— 
The  author  shows  that,  under  X-  and  y-rays,  the  resistance  of  selenium  falls 
by  nearly  25  %  in  some  cases,  the  resistance  taking  several  minutes  to  come 
to  its  final  value.    A  table  of  quantitative  results  is  given.  E.  M. 

1108.  Light-radiation  and  the  Telephone,  O.  Grotrian.  (Ann.  de  Physik, 
40.  4.  pp.  812-814,  April  15,  1913.)— The  paper  continues  the  work  of  one 
previously  abstracted  [see  Abstract  No.  676  (1918)].  It  is  here  shown  that 
the  effect  there  referred  to  is  due  to  a  change  in  the  permeability  of  the  iron 
of  the  membrane.  Experiments  are  described  showing  that  the  effect  is  not 
due  to  the  bending  of  the  membrane  by  heat.  The  direction  of  the  induced 
current  is  not  always  the  same.  This  is  due  to  the  different  magnetic  state 
of  the  membrane  at  the  outset.  The  question  whether  ultra-violet  radiation 
causes  any  effect  is  not  yet  settled.  T.  P.  B. 

1190.  Measurements  of  Inductance.  A.  O.  Allen.  (Phil.  Mag.  25. 
pp.  520-584,  April,  1918.) — In  null  methods  of  inductance  measurement 
there  is  a  marked  difference  in  the  behaviour  of  the  galvanometer,  according 
to  whether  the  balance  is  continuous  or  merely  aggregate.  This  was  pointed 
out  in  1888  by  Rayleigh  (B.  A.  Report),  who  also  showed  that  two  conditions 
must  be  fulfilled  if  the  balance  is  to  be  continuous.  In  the  present  paper  it 
is  further  shown  that  these  two  conditions  are  sufficient  in  all  cases.  When 
the  balance  is  not  a  continuous  one  the  duration  of  the  flow  through  the 
galvanometer  in  the  two  directions  is  calculated.  Most  of  the  methods  for 
measuring  inductances  are  considered,  and  the  conclusion  seems  to  be  that 
far  too  much  has  been  made  of  the  importance  of  a  continuous  balance,  and 
that  unsteadiness  of  the  needle  is  in  many  cases  attributable  to  the  residual 
charge  of  any  condenser  in  use,  or  similar  capacity  effect.  F.  E.  S. 
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1200.  The  Silver  Voltameter.  G.  D.  Buckner  and  G.  A.  Hulett.  (Amer. 
Electrochem.  Soc,  Trans.  22.  pp.  867-888,  1912.)— It  was  found  that  the 
slightest  traces  of  impurities,  such  as  dust  and  organic  matter,  so  affected  a 
silver  nitrate  solution  that  it  gave  abnormally  heavy  deposits.  Particular 
attention  was  therefore  paid  to  preparing  a  reproducible  electrol3rte.  It  was 
necessary  to  take  unusual  precautions  in  preparing  all  materials,  and  the 
vessels  used  were  of  quartz,  gold,  and  platinum.  Silver  nitrate  was  obtained 
from  "atomic- weight"  silver  and  pure  nitric  acid;  with  this  a  solution  was 
prepared  which  contained  exact  equivalents  of  Ag  and  NOs.  Kahlbaum's 
commercially  pure  AgNOj,  recrystallised  and  fused,  gave  a  deposit  O'OOO 
per  cent,  heavier  than  that  obtained  with  this  normal  electrolyte,  and  other 
solutions  yielded  distinctly  heavier  deposits.  Deposits  on  gold  and  on 
platinum  were  made,  the  deposits  on  gold  being  always  the  heavier ;  the 
average  excess  being  12  parts  in  100,000.  With  commercially  pure  AgNOi 
solution  the  Rayleigh  form  gave  a  deposit  0*086  per  cent,  heavier  than 
normal.  Experiments  with  porous-cup  voltameters  showed  that  if  the  anode 
liquid  comes  into  contact  with  the  kathode  a  deposit  heavier  by0"019  per 
cent,  is  obtained.  F.  E.  S. 

1201.  Sensitive  Electrometer,  C.  Miilly.  (Phys.  Zeitschr.  14.  pp.  287- 
240,  March  16,  1918.) — In  order  to  utilise  the  very  feeble  directive  force  of 
Wollaston  fibres  of  diam.  8  to  7  /i  it  is  essential  that  the  period  and  damping 
should  not  be  great.  To  reduce  the  moment  of  inertia  the  vanes  of  the 
electrometer  needle  are  bent  down,  and  fit  in  between  vertical  cylindrical 
quadrants  which  take  the  place  of  the  horizontal  quadrants.  The  dimensions 
selected  are :  Height  of  quadrants,  12  mm. ;  external  diam.  of  inner  quad- 
rants, 8  mm. ;  internal  diam.  of  outer  quadrants,  16  mm. ;  diam.  of  needle, 
12  mm. ;  play  of  needle,  4  mm.  The  sensitiveness  may  be  varied  slightly  by 
raising  or  lowering  the  needle.  With  a  Wollaston  fibre  5  /i  in  diam.  and  the 
needle  at  105  volts,  the  instrument  gives  45,000  scale  divisions  per  volt  on  a 
scale  at  8  m.  The  period  is  10  to  17  sees.,  and  the  needle  reaches  its  final 
position  after  about  8  oscillations.  E.  E.  P. 

1202.  Vibration  Galvanometers  with  Unifilar  Torsional  Control,  A. 
Campbell.  (Phys.  Soc.  Proc.  26.  pp.  208-204 ;  Discussion,  pp.  204-205, 
April,  1918.) — In  the  Campbell  vibration  galvanometer,  the  control  being 
elastic  (bifilar),  the  final  tuning  is  brought  about  by  altering  the  tension  of 
the  wire.  The  author  finds  that  the  torsional  rigidity  of  a  phosphor-bronze 
strip,  when  under  tension,  is  considerably  increased  as  the  tension  is  raised 
[see  also  Abstract  No.  605  (1918)].  He  has  used  this  new  system  of  unifilar 
tuning  both  in  the  moving-coil  and  moving-iron  vibration  galvanometers, 
and  finds  it  very  convenient ;  in  the  moving-coil  instrument  minute  hooks  on 
the  ends  of  the  strips  engage  in  contact-hooks  at  the  top  and  bottom  of  the 
coil,  which  is  easily  detachable.  With  a  mirror  of  16  sq.  mm.  area,  at  100  f\j 
per  sec,  a  sensitivity  of  50  mm.  at  1  m.  per  microamp.  can  be  obtained,  the 
effective  resistance  being  about  700  ohms.  The  anomalous  behaviour  of 
the  phosphor-bronze  strip  is  attributed  by  Pealing  to  overstrain  during  the 
process  of  manufacture.  In  the  discussion,  C.  H.  Lees  remarked  that  it 
seemed  natural  for  a  strip  to  behave  like  a  bifilar.  The  Author,  in  reply, 
attributed  the  behaviour  of  the  strip  to  bifilar  action  in  the  case  of  short 
strips,  but  did  not  consider  this  the  whole  explanation  in  the  case  of  long 
strips.  W.  C.  S.  P. 

VOL.  XVI. — ^A.— 1918. 


Digitized  by 


Google 


890  SCIENCE  ABSTRACTS. 

ALTERNATING   CURRENTS   AND    MAGNETISM. 

1803.  The  Hysteresis  Loop  and  Index.  W.  M.  Thornton,  (Electrician, 
71.  pp.  214-217,  May  16, 1913.)— The  paper  is  a  brief  analysis  of  the  forms  of 
electric  and  magnetic  hysteresis  loops.  1 1  is  found  that  a  magnetic  loop  formed 
of  curves,  taken  to  be  the  same  on  both  thq  .rising  and  falling  sides,  agrees  as 
closely  with  experimental  results  in  alternating  fields  as  the  loops  obtained  by 
the  point-to-point  method,  and  that  the  mean  of  the  indices  correspondii>g 
to  these  agrees  with  the  Steinmetz  coefficient  X%  defined  by  W  =s  lyB^^,  very 
closely,  W  being  the  energy  dissipated  per  cycle  and  B  the  max.  flux-density. 
The  physical  meaning  of  an  index  1*5  is  shown  to  be  that  the  residual  flux  is 
proportional  to  the  max.  number  of  molecular  magnets  per  cm.  length  ranged 
in  line  with  the  field  per  cycle,  and  the  slightly  higher  index  observed  is 
explained  by  a  linear  polarisation  in  weak  fields,  giving  rise  to  a  coercive  force 
proportional  to  the  max.  flux-density — that  is,  to  the  closeness  of  packing  of 
molecules  which  are  ranged  into  line  with  the  field  in  a  plane  at  right  angles 
to  it.  L.  W.  Wild,  W.  M.  Thornton.  (Ibid.  71.  p.  269,  May  23  ;  824, 
May  80,  and  pp.  862-864,  June  6,  1918.) — In  correspondence  following  the 
appearance  of  Thornton's  paper,  it  is  stated  by  Wild  that  the  hysteretic  index 
may  reach  values  much  higher  than  2*6  ;  but  this  is  contradicted  by 
Thornton.  G.  E.  A. 

1204.  Hall-effect,  J.  Koenigsberger  and  G.  Gottstein.  (Phys. 
Zeitschr.  14.  pp.  282-287,  March  15,  1918.)— The  Hall-effect  fits  into  the 
electron  theory  of  metals  satisfactorily  on  the  whole,  although  special 
assumptions  have  occasionally  to  be  made.  These  are,  however,  not  more 
unreasonable  than  those  which  have  to  be  made  in  the  kinetic  theory  of  gases. 
Beattic's  rule  that  the  Hall-effect  and  the  thermoelectric  force  vary  corre- 
spondingly points  to  a  connection  between  magnetic  properties,  thermo- 
electricity, and  electronic  pressure.  If  we  explain  the  occasionally  reversed 
Hall-effect  by  assuming  an  internal  field  opposed  to  the  magnetising  field, 
we  may  picture  electrons  entering  the  atomic  fields  and  having  their  motion 
reversed  by  semicircular  swings.  This  would  also  imply  a  difference  of  sign 
in  the  thermoelectric  force  with  respect  to  the  normal  metal,  since  the 
electronic  pressure  would  be  practically  negative.  This  disposes  of  one 
of  the  difficulties  of  the  electron  theory.    [See  Abstract  No.  840  (1901).] 

E.  E.  F. 

1206.  Magnetic  Properties  of  Certain  Solid  Hydrates  of  Copper  and  Chro- 
mium. Mile.  E.  Feytis.  (Comptes  Rendus,  156.  pp.  886-889,  March  17, 
1918.) — The  various  molecules  of  water  present  in  the  hydrates  of  copper 
sulphate  are  not  similar  as  regards  their  magnetic  relations  [see  Abstract 
No.  1729  (1911)].  The  same  is  now  found  to  be  the  case  with  the  hydrates 
of  cupric  chloride.  The  magnetic  susceptibility  of  the  anhydrous  chloride 
is  markedly  lower  than  that  calculated  from  the  value  for  CuCl,,  2H,0,  and 
very  nearly  equal  to  that  calculated  for  CuCl>,  HiO.  The  structures  of  the 
two  salts,  CuSO^.SHjG  and  CUCU.2H2O  may  hence  be  expressed  thus: 
(CUSO4,  H,0)  +  4H,0  and  (CuCl,,  H,0)  +  H,0.  Measurement  of  the  specific 
and  molecular  susceptibilities  of  a  number  of  anhydrous  and  hydra  ted  double 
salts  of  cupric  and  other  chlorides  shows  that  here  too  the  property  is  additive 
in  no  single  case.  Further,  the  molecular  susceptibilities  of  the  anhydrous 
double  salts,  which,  like  cupric  chloride,  are  brown,  vary  little  from  a  mean 
value  of  1230  X  10-«,  whilst  those  of  the  green  or  blue  hydrated  salts  have 
values  of  about  1400  X  10-« ;   these  results  tend  to  confirm  Wiedemann's 
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observation  that  compounds  of  the  same  type  have  the  same  molecular 
susceptibility.  The  lowering  of  the  value  by  loss  of  water  is  probably 
connected  with  modifications  in  the  constitution  of  the  salts.  The  attribution 
of  different  roles  to  the  various  molecules  of  water  in  the  green  and  violet 
h3^drates  of  chromic  salts  is  not  justified  by  th^  magnetic  susceptibilities. 
Thus,  the  isomeric  green  chloride  [CrClt(HjO)4]  CI  +  2H,0,  and  the  violet  one 
[Cr(HsO)«]Cb,  have  the  same  sosoeptibility.  Also,  with  the  different  violet 
and  green  hydrates  of  chromic  sulphate,  t^  susoeptibility  is  an  additive 
property  in  all  cases ;  additivity  is  also  observed  with  chromium-potassium 
alum.  T.  H.  P. 

1200.  Variation  of  Magnetic  Susceptibility  with  Temperature,  II.  Aqueous 
Solutions,  A.  E.  Ozley.  (Cambridge  Phil.  Soc.,  Proc.  17.  No.  1.  pp.  66-89, 
Feb.  14,  1913.) — The  relation  between  temperature  and  magnetic  suscep- 
tibility of  aqueous  solutions  of  ferric  chloride,  ferrous  sulphate,  and  ferric 
nitrate  has  been  investigated.  Assuming  the  independence  of  the  suscep- 
tibility on  the  intensity  of  the  magnetic  field  and  the  formation  of  molecular 
complexes  which  contain  water  of  hydration  and  have  compositions  varying 
with  the  temperature  according  to  van  Laar's  theory,  the  author  derives  for 
the  susceptibility  x*  ^^^  formula,  %  =  A./0  +  B  -h  Cd,  or,  for  dilute  solutions, 
X = Al9  +  B,  where  9  represents  the  absolute  temperature.  The  susceptibiHty- 
temperature  curves  for  the  above  solutions  are  approximately  hyperbolic  and 
correspond  well  with  the  above  formulae.  A  2  28*normal  ferric  chloride 
solution,  which  gave  results  expressed  by  x  =  A/d  -f  B,  was  shown  to  possess 
an  abnormal  constitution,  evidence  of  this  being  given  by  abnormal  variation 
of  its  viscosity  with  the  temperature  and  by  determinations  of  the  molecular 
depressions  of  the  freezing-point.    [See  Abstracts  Nos.  988, 1109  (1912).] 

T.  H.  P. 

1207.  Magnetic  Storms  and  Hysteresis  Phenomena.  J.  Bosler.  (Comptes 
Rendus,  156.  pp.  1419-1421,  May  5, 1918.)— The  hypothesis  that  variations  in 
earth  currents  are  the  cause  of  magnetic  storms  is  shown  to  account  in  a 
general  way  for  certain  simultaneously  recorded  curves  of  horizontal  force 
and  east-west  earth  current,  if  allowance  be  made  for  hysteresis  effects 
produced  by  the  magnetic  substances  within  the  earth.  R.  C. 


RADIOLOGY   AND    ELECTROPHYSIOLOGY. 

1208.  Hard  X-rays.  F.  Dessauer.  (Ph)rs.  Zeitschr.  14.  pp.  246-247, 
March  15, 1918.) — The  author  finds  that  the  hardest  X-rays  are  furnished  by 
the  first  portion  of  the  discharge  of  the  induction  coil,  probably  owing  to  the 
ionisation  of  the  gas  being  then  a  minimum.  He  constructs  an  apparatus 
giving  hard  rays  only.  It  is  worked  with  the  high  potentials  of  a  transformer, 
the  X-ray  tube  being  in  circuit  only  at  the  max.  potential,  and  cut  out  during 
the  rest  of  the  discharge,  which  is  sent  through  a  high  resistance.       E.  E.  F. 


VOL.  XVI.— A.— -1913. 

Digitized  by  VjOOQ IC 


392  SCIENCE  ABSTRACTS. 


CHEMICAL   PHYSICS  AND   ELECTRO-CHEMISTRY. 

1209.  Preparation  of  Barium.  C.  Matignon.  (Comptes  Rendus,  166. 
pp.  1878-1880,  May  5,  1918.) — Barium  may  be  prepared  conveniently  and 
cheaply  by  heating  at  1200°  a  mixture  of  anhydrous  baryta  (8  mols.)  with 
commercial  silicon  (1  atom)  of  a  purity  of  90  %  or  upwards.  T.  H.  P. 

1210.  Further  Applications  of  Positive  Rays  to  the  Study  of  Chemical 
Problems.  J.  J.  Thomson.  (Cambridge  Phil.  Soc.,  Proc.  17.  p.  901, 
April,  1918.  Electrician,  70.  p.  766,  Jan.  24,  1918.)— Two  samples  of  gases 
obtained  from  the  residues  of  liquid  air  are  examined.  One  sample,  treated 
so  as  to  contain  the  heavier  gases,  is  found  on  analysis  to  contain  xenon, 
krypton,  and  argon.  There  are  no  lines  on  the  photograph  unaccounted  for, 
hence  it  is  concluded  that  there  are  no  unknown  heavy  gases  in  the  atmo- 
sphere in  quantities  comparable  with  the  known  gases.  The  other  sample, 
treated  so  as  to  contain  the  lighter  gases,  is  found  to  contain  helium,  neon, 
and,  in  addition,  a  new  gas  with  the  atomic  weight  22.  The  relative  bright- 
ness of  the  lines  for  this  gas  and  for  neon  shows  that  the  amount  of  the  new 
gas  is  much  smaller  than  that  of  neon.  The  new  gas,  of  atomic  weight  8, 
which  this  method  of  analysis  has  shown  to  be  present  in  the  tube  under 
certain  conditions,  is  also  investigated.  The  gas  had  occurred  sporadically 
in  the  tube  from  the  time  of  the  earliest  experiments  but  its  appearance  could 
not  be  controlled.  After  a  long  investigation  into  the  source  of  this  gas,  it  is 
found  that  it  always  occurs  in  the  gases  given  out  by  metals  when  bombarded 
by  kathode  rays :  a  trace  of  helium  is  also  usually  found  on  the  first  bombard- 
ment The  metals  used  are  Fe,  Ni,  Zn,  Cu,  Pb,  and  Pt.  The  gas  is  also 
given  off  by  calcium  carbide.  Various  experiments  illustrate  the  stability 
of  the  gas.    [See  Abstract  No.  1870  (1912).]  A.  E.  G. 

1211.  Effect  of  High  Pressures  on  the  Physical  and  Chemical  Behaviour  of 
Solids,  J.  Johnston  and  L.  H.  Adams.  (Amer.  Journ.  Sci.  86.  pp.  206- 
268,'  March,  1918.) — In  considering  the  influence  of  compression  on  solid 
systems,  it  is  necessary  to  distinguish  between  the  effects  of  uniform  and 
non-uniform  pressure.  The  former  has  a  comparatively  slight  effect  on  the 
melting-point,  which  is  usually  raised  by  an  amount  which  is  seldom  greater 
than  1(P  and  never  greater  than  80°  per  1000  atmos. ;  its  effect  on  solubility 
is  small  and  practically  negligible  compared  with  the  influence  of  tempera- 
ture. Uniform  pressure  tends  to  further  those  reactions  which  are  accom- 
panied by  decrease  of  volume,  but  it  does  not  follow  that  it  will  induce  these 
or  other  reactions,  since  the  occurrence  of  a  reaction  depends  primarily 
on  its  velocity  under  the  prevailing  conditions  and  there  is  evidence  indicat- 
ing that  velocity  of  reaction  is  not  greatly  affected  by  uniform  pressure.  The 
effects  of  non-uniform  pressure  are  of  much  greater  importance,  the  melting- 
point  being  always  lowered  and  the  solubility  always  raised  by  amounts 
many  times  as  great  as  with  uniform  pressure.  Indeed,  on  the  assumption 
that  permanent  deformation  of  a  crystalline  aggregate  is  conditioned  by  a 
real  local  melting  at  the  parts  carrying  the  bulk  of  the  load  at  any  moment, 
the  pressure  required  to  cause  melting  at  ordinary  temperatures  is  found  to 
be  well  within  the  bounds  of  probability.     This  is  regarded  as  the  cause  of 
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most  of  the  phenomena  occarring  when  solid  systems  are  compressed. 
Discussion  of  the  results  obtained  from  the  above  standpoint  leads  to  the 
following  conclusions: — (1)  The  compression 'required  to  cause  crystalline 
solids  to  flow  or  to  weld  together  depends  mainly  on  the  melting-point,  heat 
of  fusion  and  density  of  the  substance  and  the  experimental  temperature. 
There  is  thus  a  rough  parallelism  between  ease  of  flow  and  melting-point,  the 
substances  with  the  highest  melting-points  being  those  which  at  any  fixed 
temperature  require  the  greatest  pressure  to  weld  them.  (2)  In  general, 
compression  does  not  cause  crystallisation  of  a  material  or  the  transformation 
of  one  form  into  another ;  it  does  so,  however,  where  the  other  conditions 
are  such  that  the  velocity  of  transformation  is  appreciable,  and  it  further 
causes  a  partial  transformation  wherever  the  conditions  are  such  that  partial 
melting  occurs.  (3)  With  uniform  pressure  a  chemical  reaction  takes  place 
only  at  the  surfaces  of  contact,  so  that  a  small  total  amount  of  compound  is 
formed.  When,  however,  the  compression  is  not  uniform  there  is  a  renewal 
of  the  surfaces  and  the  reaction  hence  proceeds  further  ;  such  renewal  is  the 
result  of  a  direct  abrasive  action  and  may  also  be  advanced  by  a  melting  and 
flowing-away  of  the  reaction  product,  provided  its  melting  pressure  is 
attained.  Thus  non-uniform  compression  has  precisely  th©  same  effect 
as  grinding  the  reacting  substances  together.  (4)  Several  of  the  criteria 
applied  by  Spring  (1880-1888)  to  determine  the  condition  of  compressed 
systems  are  insufficient.  For  example,  nothing  is  at  present  known  concern- 
ing the  equilibrium  in  the  solid  system,  BaS04  +  Na,C08=  Na,S04  +  BaCOa. 
(5)  In  the  formation  of  alloys  the  conditions  are  the  same  as  those  affecting 
chemical  reaction.  Where  solid  solutions  are  possible,  the  intimate  contact 
produced  by  compression  favours  diffusion,  but  does  not  seem  to  promote 
the  formation  of  solid  solutions  in  any  other  way.  These  considerations 
serve  to  harmonise  the  outstanding  discrepancies  in  the  literature  dealing 
with  the  effects  of  high  pressure  on  solids.  T.  H.  P. 

1212.  Crystallisation  of  Steel.  F.  Giolitti.  (Accad.  Sci.  Torino,  Atti, 
48.  10a.  pp.  418-488,  1912-1913.)— The  author  describes  experiments  which 
lead  him  to  take  a  somewhat  different  view  from  that  of  Belaiew  [Abstract 
No.  1280  (1912)]  as  to  what  occurs  during  the  crystallisation  of  steel.  He 
concludes  that  there  are  two  successive  processes  of  crystallisation :  (1)  the 
formation  of  mixed  crystals  of  the  fused  metallic  mass,  and  (2)  the  segregation 
of  the  ferrite  or  cementite  from  the  solid  solution.  Contrary  to  Belaiew's 
results,  slow  cooling  is  found  to  favour  the  formation  of  Widmanstatten's 
figures  in  steel  containing  about  0'32  %  carbon  and  heated  to  1000°  C.  for 
8  hours,  while  rapid  cooling  renders  them  less  perfect.  Belaiew's  hypothesis 
to  explain  the  formation  of  Widmanstatten's  structure  and  his  theory  of 
seconda^  crystallisation  are  not  accepted.  W.  H.  Si. 

1213.  Vacuum-furnace  Metallurgy,  C.  G.  Fink.  (Amer.  Electrochem. 
Soc.,  Trans.  21.  pp.  446-458 ;  Discussion,  pp.  458-461,  1912.)— An  account 
of  experiments  made  since  1907,  when  cobalt  ores  had  been  discovered  at 
Cobalt,  in  Arsem  vacuum  furnaces  at  less  than  8  mm.  of  mercury  in  the 
General  Electric  Research  Laboratories  at  Schenectady  and  Harrison.  Arsenic 
would  also  distil  over  at  atmospheric  pressure,  but  silver  would  be  lost  then, 
and  the  value  of  the  ores  depends  practically  on  their  silver-contents.  The  ores, 
sdso  stibnite,  SbtSs,  are  also  heated  with  additions ;  of  these  calcium  carbide, 
produced  in  the  furnace  from  carbon  and  calcium  carbonate,  answers  best — 
better  in  ihe  case  of  stibnite  than  iron.  H.  B. 

VOL.  XVI.— A.— 1918.  2E  r^  T 

Digitized  by  VjOOQ IC 


394  SCIENCE  ABSTRACTS. 

1214.  Liquidus  Curves  and  Equilibrium  Diagram  of  the  Ternary  Series 
Aluminium-Copper-Zinc  {Rich  Copper  Alloys).  H.  C.  H.  Carpenter  and 
C.  A.  Edwards.  (Rev.  de  Metallurgie,  10.  pp.  42»-450,  March,  1918.)— The 
methcMl  of  graphically  representing  the  equilibrium  of  a  ternary  series  by 
means  of  a  space  model  has  been  dealt  with,  particularly  as  regards  its 
application  to  systems  in  which  there  is  either  complete  insolubility  or  partial 
solubility  in  the  solid.  Alloys  containing  40  to  100  %  Cu,  up  to  60  %  Zn 
and  16  %  Al  have  been  prepared  and  their  cooling  and  heating  curves  studied 
between  400*^  C.  and  the  point  of  solidification.  The  results  of  the  thermal 
and  microscopic  examinations  have  been  summed  up  by  the  construction 
of  a  model  built  up  in  sections  corresponding  to  the  existence  of  alloys 
of  similar  constitution,  e.g,  a,  /3,  y,  a  +  /3,  and  so  on.  The  liquidus  shows 
that  there  is  no  ternary  compound  formed  in  the  area  studied  and  gives 
no  definite  indication  of  the  existence  of  a  ternary  eutectic.  At  700°  C. 
the  /S  constituent  appears  to  undergo  a  polymorphic  change  and  the 
ft  — >  a  +  y  inversion  falls  in  a  smooth  curve  on  the  Cu-Al  side  to  470°  C. 
on  the  Cu-Zn  side  and  at  the  same  time  appears  to  fall  ofiF  in  intensity. 
Effects  of  annealing  and  quenching  on  the  microstructures  have  been  studied 
and  are  illustrated  by  typical  photomicrographs.  The  practical  bearing  of 
the  results  is  briefly  discussed  at  the  end  of  the  paper.  F.  C.  A.  H.  L. 

1215.  Aluminium  Brasses,  L.  Guillet.  (Rev.  de  Metallurgie,  10. 
pp.  468-466,  March,  1918.) — The  author  points  out  that  the  work  on  the 
coefficient  of  equivalence  in  special  brasses  which  Carpenter  and  Edwards 
[see  preceding  Abstract]  have  attributed  to  Cavalier  should  have  been 
attributed  to  him  [Abstract  No.  1088  (1910)].  The  coefficient  of  equivalence 
is  not  so  simple  a  value  as  was  originally  thought ;  for  although  alloys  con- 
taining 86  %  Zn  and  9*4  %  Al  respectively  are  microscopically  equivalent, 
the  Al  alloy  has  the  better  mechanical  properties.  F.  C.  A.  H.  L. 

1216.  Influence  of  Other  Metals  on  the  /3  Constituent  of  Copper-Zinc  Alloys, 
H.  C.  H.  Carpenter.  (Rev.  de  Metallurgie,  10.  pp.  467-462,  March,  1918.) 
— The  author  has  previously  pointed  out  [Abstract  No.  1467  (1912)]  that 
below  470°  C.  the  p  constituent  of  copper-zinc  alloys  is  to  be  regarded  as 
a  minute  complex  of  a-|-y  particles.  For  the  large,  irregularly  shaped 
polyhedra  of  pronounced  reddish-yellow  colour  occurring  in  alloys  of  about 
62  %  Zn  the  name  "apparent  ^"  is  suggested.  The  effect  of  an  added 
metal  on  the  inversion  may  be  brought  about  in  several  ways :  (1)  it  may 
be  quite  or  practically  insoluble  in  apparent  p  (Bi,  Pb,  Cr)  but  exert  its 
influence  by  virtue  of  great  power  of  crystallisation ;  (2)  it  may  possess 
limited  solubility  (Sb,  Sn,  Al,  V,  Si,  Fe)  and  either  displace  the  eutectoid 
composition  towards  the  y  side  or  affect  the  temperature  of  the  inversion, 
and  (8)  it  may  be  very  or  completely  soluble  (Mn,  Ni)  and  lower  the  tem- 
perature of  the  inversion  to  below  the  ordinary  temperature — a  highly  desir- 
able result,  because  fi  would  then  be  the  stable  phase  at  ordinary  temperatures 
and  the  development  of  brittleness  would  be  prevented.  Investigation  of 
the  effects  of  the  metals  enumerated  above  has  shown  that  the  effects  of 
Bi,  Pb,  and  Cr  on  the  stability  of  apparent  /3  are  so  slight  as  to  be  negligible 
for  the  amounts  present  in  industrial  alloys.  All  the  partially  soluble 
metals  appear  to  assist  the  inversion  by  displacing  the  alloy  from  the  eutectoid 
composition  to  the  y  side.  V,  Si,  Sn,  Sb,  and  Al  are  particularly  active  in  this 
respect,  while  Fe  is  least  active  on  account  of  its  lowest  solubility.  Ni  is 
somewhat  irregular  in  action,  but  generally  aids  the  a  +  y  separation,  while 
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Mn  is  almost  without  action.  Heating-  and  cooling-curves  of  alloys  con- 
taining approximately  8  %  of  Cr,  Fe,  and  Mn  respectively  show  that  the 
temperature  of  the  inversion  is  practically  unafiFected.  From  the  practical 
point  of  view,  the  results  show  that  it  is  impossible  to  prevent  the  inversion 
by  the  addition  of  a  third  element,  but,  on  the  other  hand,  the  stability  of  the 
/3  structure  is  increased  by  the  removal  of  impurities  as  far  as  possible. 

F.  C.  A.  H.  L. 

1217.  Chemical  Properties  and  Relative  Activities  of  the  Radio-products  of 
Thorium.  H.  N.  McCoy  and  C.  H.  Viol.  (PhU.  Mag.  25.  pp.  888-^69. 
March,  1918.) — The  paper  gives  results  of  a  large  number  of  experiments  on 
the  chemical  reactions  of  all  the  longer-lived  radio-active  products  of  thorium. 
From  a  knowledge  of  the  chemical  properties  methods  are  worked  out  for  the 
separation  of  the  various  products  from  inactive  substances  and  from  one 
another,  and  for  the  preparation  of  several  of  the  products  completely  free 
from  radio-active  impurities.  The  relative  activities  of  Th(B  +  C  +  D)  and 
Th(X  +  Em  -}-  A)  was  determined  by  preparing  ThX  entirely  free  from 
B  +  C  -h  D  and  determining  its  change  of  activity  with  time.  Knowing  the 
periods  of  each  of  the  substances  the  a-ray  activity  of  B  -h  C  -|-  D  was  found 
to  be  0*427  of  that  of  X  +  Em  -}-  A.  Similarly  it  was  found  that  the  products 
of  radio-thorium  are  5*28  times  as  active  as  the  Radio-Th  itself.  These  ratios 
are  in  good  agreement  with  those  calculated  on  the  assumption  that  the  total 
ionisation  of  an  a-particle  is  proportional  to  the  2/8  power  of  its  range.  The 
periods  of  ThX,  ThB,  and  ThC  were  found  to  be  8*64  days,  10-60  hours,  and 
60*8  mins.  respectively.  E.  M. 

1218.  Spontaneous  Variations  of  Concentration.  E.  v.  Schweidler. 
(Phys.  Zeitschr.  14.  pp.  198-200,  March  1, 1918.)— Attributes  the  deviations  of 
Svedberg's  observed  variations  of  concentration  in  radio-active  solutions 
[Abstract  No.  780  (1918)]  from  the  values  predicted  by  Langevin, 
Smoluchowski,  and  Lorentz,  to  some  disturbance  affecting  many  atoms 
simultaneously,  as  when  swarms  of  radio-active  atoms  adhering  to  adsorption 
nuclei  moving  through  the  solution  enter  the  "  effective  area  "  in  an  irregular 
manner,  or  when  in  a  gas  containing  emanation  a  rapidly  changing  distribution 
of  the  radio-active  deposit  is  brought  about  by  irregularly  varying  electric 
fields.  The  actually  observed  values  do  not  exceed  the  theoretical  values  by 
more  than  48  per  cent.  E.  E.  F. 

1219.  Energy  Absorbed  and  the  Amount  of  Reaction  Taking  Place  in  a 
Photochemical  Reaction.  M.  Boll.  (Comptes  Rendus,  156.  pp.  691-694, 
March  8, 1918.) — A  trough,  with  a  quartz  bottom  and  containing  a  solution  of 
chloroplatinic  acid,  is  placed  in  the  path  of  a  ray  of  monochromatic  light 
(X  =  2586)  falling  on  another  trough,  also  containing  a  solution  of  chloroplatinic 
acid.  The  amount  of  photochemical  action  which  takes  place  in  each 
solution  can  be  determined  by  measuring  the  electrical  conductivities  of  the 
solutions  [see  Abstract  No.  769  (1912)].  The  amount  of  reaction  taking 
place  in  the  lower  trough  is  a  measure  of  the  light  which  has  come  through 
the  upper  trough  and  therefore  of  the  light  absorbed  in  the  upper  trough. 
The  amount  of  reaction  in  the  upper  trough  is  known  from  the  electrometric 
measurements,  and  therefore  the  photochemical  action  of  the  light  absorbed 
can  be  determined.  It  is  found  that  when  the  same  solution  is  both  absorb- 
ing light  and  undergoing  a  chemical  reaction,  the  energy  of  the  emergent 
light  decreases  in  accordance  with  the  laws  of  Lambert  and  Beer ;  that  is,  it 
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is  an  exponential  function  of  the  thickness  of  the  absorbing  layer  and  of  the 
concentration.  There  is,  however,  no  proportionality  between  the  amount  of 
reaction  taking  place  and  the  energy  absorbed,  as  there  should  be  according 
to  the  law  of  Grotthus  ;  the  amount  of  reaction  is  extremely  small,  even  when 
the  amount  of  energy  absorbed  is  relatively  considerable.  T.  S.  P. 

1220.  Ionic  Size  in  Relation  to  Molecular  Physics,  together  with  a  New  Law 
relating  to  the  Heats  of  Formation  of  Solid,  Liquid,  and  Ionic  Molecules, 
V/,  R.  Bousfield.  (Roy.  Soc.,  Proc.  Ser.  A.  88.  pp.  147-1(»,  March  81, 1918.) 
—In  a  former  paper  it  was  shown  that  ionic  volumes  (derived  from  mobilities) 
and  solution  volumes  were  connected  by  an  empirical  linear  relation 
EV«  =  a  —  6Iv.  In  the  present  paper  a  new  empirical  relation  is  established 
of  the  form  D-*=^  —  ^N(Iv  —  K),  where  D  is  the  effective  molecular 
freezing-point  depression,  i.e.  A/N(l+<?).  In  the  former  paper  the  experi- 
mental data  were  given  for  KCl  and  NaCl,  and  in  the  present  paper  for  LiCl, 
which  data  determine  the  constants  a,  b,  p,  q,  for  each  salt.  It  is  shown  that 
we  can  express  in  terms  of  these  constants — (1)  The  factor  required  to  reduce 
arbitrary  ionic  volume  units  to  absolute  units ;  (2)  the  volume  of  the  ionic 
nuclei ;  (8)  the  volume  and  mean  density  of  the  "  watery  atmospheres " 
associated  with  the  ions.  It  is  shown  for  a  group  of  fourteen  solid  and  liquid 
salts  and  acids  that  their  heats  of  formation  are  given  by  the  expression 
5W  +  Hi  -f  Hf,  where  SW  is  the  reduction  of  volume  (or  contraction)  which 
takes  place  on  combination,  and  Hi  and  Hj  are  constants  for  the  elements  of 
which  they  are  composed.  It  is  found  that  the  heats  of  ionisation  of  the 
three  salts  may  also  be  expressed  under  the  same  law  as 

SJ^V  +  Hi  +  H,  +  l-8n  -  29 

where  ^V  includes  volume-change  of  combined  water  as  well  as  of  ionic 
nuclei,  n  is  number  of  molecules  of  combined  water  and  —  29  is  a  constant 
which  represents  endothermic  changes  involved  in  ionisation.  T.  M.  L. 

1212.  Conductivity,  Dissociation  and  Temperature-coefficients  of  Conductivity 
of  Salts,  as  Conditioned  by  Temperature,  Dilution,  Hydration  and  Hydrolysis. 
£.  J.  Shaefifer  and  H.  C.  Jones.  (Amer.  Chem.  Journ.  49.  pp.  207-258, 
March,  1918.) — Conductivity  increases  with  temperature  and  dilution.  As  a 
rule  temperature-coefficients  in  conductivity  units  increase  with  rise  in 
temperature.  Salts  strongly  hydrated  have  large  coefficients,  those  not 
strongly  hydrated  have  small  coefficients.  The  temperature-coefficients  are 
of  the  same  order  of  magnitude  for  salts  having  approximately  the  same 
hydrating  power.  They  increase  with  dilution,  and  the  increase  is  greatest 
for  those  substances  with  large  hydrating  power.  With  but  one  exception 
dissociation  was  found  to  decrease  with  rise  in  temperature.  Temperature 
coefficients  in  per  cent,  decrease  with  rise  in  temperature.  T.  M.  L. 

1222.  Normal  and  Abnormal  Cases  of  Specific  Volume  of  Binary  Liqieid 
Mixtures.  H.  S.  Van  Klooster.  (Amer.  Chem.  Soc,  Journ.  85.  pp.  145-150, 
Feb.,  1918.) — The  specific  volume  data  for  mixtures  of  paranitrotoluene  and 
carbon  disulphide  are  not  really  abnormal  if  calculated  for  an  extrapolated 
value  for  the  specific  volume  of  (strongly-undercooled)  liquid  paranitrotoluene. 
The  max.  deviation  between  the  observed  and  calculated  specific  volume  is 
then  only  0*008,  being  rather  less  than  the  max.  difference  for  mixtures  of 
carbon  disulphide  and  chloroform.  A  real  abnormality^  is  found  in 
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mixtnres  of  chloroform  and  ether,  which  appear  to  form  a  compound 
CHCls  +  C4H10O.  This  is  indicated  by  a  max.  contraction  and  rise  of 
temperature  on  mixing,  as  well  as  by  abnormal  viscosity  curves.    T.  M.  L. 

1223.  Slow  Ions  in  Liquid  Dielectrics.  H.  J.  van  der  Byi.  (Deutsch. 
Phys.  Geseli.,  Verh.  15.  4.  pp.  102-108,  Feb.  28,  1918.)— The  author  discusses 
the  formulae  for  the  motion  of  ions  in  very  viscous  media,  with  special  reference 
to  ions  produced  by  radium  xzys  and  by  ultra-violet  light,  in  vaseline  and  in 
aniline.  T.  M.  L« 

1224.  Galvanic  Cells  of  Water-insoluble  Organic  Liquids  and  Aqueous 
Solutions.  R.  Beutner.  (Amer.  Chem.  Soc.,  Journ.  85.  pp.  844-862,  April, 
1918.) — Preliminary  communication  on  a  new  kind  of  e.m.f.  The  concentra- 
tion cell :  —  Ag  I  AgNOa  diluted  .  .  .  AgNOi  concentrated  |  Ag-h  may  also  be 
arranged  +  AgNOs  dil.  |  Ag  |  AgNOs  cone.—.  J.  Loeb  and  the  author  found 
that  animal  and  vegetable  skins  behaved  like  metals  in  the  latter  type  of  cell ; 
and  the  author  now  states  that  certain  organic  substances  insoluble  in  water 
act  similarly.  Thus  the  combination  — w/lONaCl  |  saUcylic  aldehyde  |  m/1250 
NaCl-f  yields  0075  volt.  The  cell  is  therefore  reversible  for  the  Na-ion ; 
but  the  reversibility  is  not  confined  to  this  Na-ion  (as  it  would  be  to  the 
Ag-ion  m  the  ordinary  case),  for  the  NaCl  may  be  replaced  by  KCl,  CaClj, 
NatS04,  CUSO4,  NH4CI,  AlCls,  etc.  Explaining  the  phenomena  on  Nernst's 
lines,  the  author  considers  that  the  solution  should  contain  a  strong  acid 
(salicylic)  likely  to  react  with  the  salt  KCl,  and  that  the  concentration  of  the 
resulting  K-salicylate  should  be  greater  than  the  concentration  of  KCl  in 
water.  Similarly  aniline  should  behave  like  a  chlorine-electrode ;  and  this  is 
found  to  be  the  case.  The  phenomena  appear  important  for  the  e.m.f. 
of  living  tissues,  the  migration  of  small  particles  through  membranes  and 
narrow  tubes  and  the  precipitating  action  of  salts  on  colloids.  H.  B. 

1225.  Electro-osmotic  Potential-differences  caused  by  the  Movement  of  Solid 
Particles  in  Liquids.  J.  Stock.  (Acad.  Sci.  Cracovie,  Bull.  8a.  pp.  181-144, 
March,  1918.)— The  apparatus  used  consisted  of  a  200  cm.  long  glass  tube  of 
1*5  sq.  cm.  area.  In  the  tube  were  five  small  side- tubes,  into  which  were 
sealed  Pt- wires  in  such  a  way  that  they  could  not  come  into  contact  with 
quartz  powder  falling  through  the  liquid  (nitro- benzene)  contained  in  the 
tube.  The  two  outer  electrodes  were  connected  with  a  sensitive  Deprez- 
d'Arsonval  galvanometer,  so  that  the  relative  conductivity  of  the  liquid  for 
different  quantities  of  quartz  powder  could  be  determined  directly,  a  potential 
of  120  volts  being  used  in  order  to  diminish  as  much  as  possible  the  error  due 
to  polarisation.  The  three  intermediate  electrodes  were  connected  in  pairs 
with  the  one  set  of  quadrants  of  a  Dolezalek  electrometer,  and  to  earth,  and 
served  for  the  potential  measurements.  The  other  pair  of  quadrants  were 
earthed ;  the  potential  applied  to  the  needle  was  20-100  volts.  The  whole 
tube  could  be  turned  through  any  angle  round  a  horizontal  axis  fixed  in  the 
wall ;  it  was  covered  with  wire  gauze,  which  was  earthed,  in  order  to  do 
away  with  electrostatic  disturbances.  The  author  develops  the  theory  of 
Smoluchowski  for  the  phenomenon  in  question  to  meet  the  case  of  the 
particular  experimental  method  used  and  finds  an  agreement  between  theory 
and  experiment.  From  the  results  he  is  enabled  to  calculate  the  p.d.  occur- 
ring in  the  electrical  double  layer,  and  also  the  thickness  of  the  layer,  the 
values  being  0*068  volt  and  4*5  x  10~^  cm.  respectively,  which  values  are  in 
agreement  with  those  previously  found  by  the  author  [Abstract  No.  498 
(1918)J.  T.S.  P 
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1226.  Prevention  of  Iron  Corrosion  by  Counter  E.M.F,  J.  K.  Clement  and 
L.  V.  Walker.  (Amer.  Electrochcm.  Soc,  Trans.  22.  pp.  198-208 ;  Discus- 
sion, p.  208,  1912.)— The  experiments  were  made  at  the  Pittsburg  station  of 
the  Bureau  of  Mines.  Couples  of  iron  and  carbon  are  immersed  in  dilute 
sulphuric  acid  and  currents  from  accumulators  passed  from  the  carbon  to 
the  iron.  These  currents  prevent  the  formation  of  ferrous  ions  ;  the  corrosion 
is  much  accelerated  by  passing  oxygen  through  the  electrolyte,  which  pre- 
vents the  polarisation  by  hydrogen,  and  by  stirring.  The  supply  of  hydrogen 
by  the  current  should  be  equivalent  to  the  oxygen  supply  near  the  kathode  ; 
the  current  density  required  for  this  purpose  can  be  calculated  from  the  loss 
of  the  unprotected  iron  under  the  same  conditions.  H.  B 

1227.  Corrosion  of  Iron  by  Sulphuric  Acid  in  Presence  of  Othef  Substances, 
O.  P.  Watts.  (Amer.  Electrochem.  Soc,  Trans.  21.  pp.  387-358  ;  Discussion, 
pp.  868-868,  1912.  Electrician,  71.  pp.  660-662,  July  11,  1918.)— The  rate 
of  corrosion  of  iron  in  sulphuric  acid — important  for  the  pickling  pro- 
cess— is  strongly  influenced  by  the  presence  of  other  substances.  Arsenic 
and  tin,  also  chromium  and  mercury,  retard  the  corrosion,  which  effect 
is  ascribed  to  overvoltage.  A  retarding  influence  is  also  exercised  by 
hydrochloric  acid,  alkali  chlorides,  etc.  Chromic  acid,  dichromates  (!), 
nitrates,  copper  sulphate,  on  the  other  hand,  are  said  to  accelerate  corrosion. 
The  experiments  are  preliminary,  and  much  evidently  depends,  as  was 
pointed  out  by  A.  S.  Cushman,  £.  B.  Spear,  and  Vr.  A.  Patrick,  on 
the  relative  concentrations,  also  as  regards  the  protection  a£Forded  by  arsenic. 

H.  B. 

1228.  Influence  of  Various  Elements  on  the  Corrodibility  qf  Iron.  C.  F. 
Burgess  and  J.  Aston.  (Amer.  Electrochem.  Soc,  Trans.  22.  pp.  241-260  ; 
Discussion,  pp.  261-268,  1912.) — The  effect  of  small  proportions  of  various 
elements  on  the  corrodibility  of  electrolytic  iron  was  investigated  by 
exposing  strips  of  the  metals  to  the  action  of  (1)  weather  conditions  for  162 
days,  and  (2)  20  per  cent,  sulphuric  acid  for  one  hour.  The  great  majority  of 
the  alloys  exhibit  greater  durability  than  the  electrolytic  iron,  thus  refuting 
the  popular  belief  that  any  element  added  to  iron  increases  its  corrodibility 
by  furnishing  galvanic  couples.  Certain  forms  of  pure  commercial  iron  are 
also  less  corrodible  than  electrolytic  iron.  Aluminium  has  little  influence  on 
the  liability  of  iron  to  corrode,  and  there  is  no  particular  merit  in  the  use 
of  arsenic  alloys  in  this  respect ;  further.  As  produces  brittleness  and 
weakness  and  also  high  magnetic  qualities,  but  is  difficult  to  add.  Cobalt 
diminishes  corrosion,  but  has  no  advantage  over  the  cheaper  nickel.  Addi- 
tion of  copper  results  in  marked  decrease  of  the  rate  of  attack  of  iron  by  acid, 
and  possibly  by  atmospheric  conditions ;  this  effect  may  be  due  to  the 
solution  of  iron  and  formation  of  a  film  of  copper,  which  protects  the  under- 
lying metal.  Corrosion  by  acid  is  apparently  unchanged  by  the  presence  <rf 
lead  (0*061  per  cent.)  whilst  atmospheric  corrosion  seems  to  be  retarded. 

With  manganese  (06-10*42  per  cent.)  the  results  obtained  are  inconsistent, 
but  the  atmospheric  tests  appear  to  indicate  slight  increase  of  corrosion  with 
increase  of  Mn-content,  though  in  all  cases  the  corrosion  is  less  than  for  electro- 
lytic iron  alone.  Nickel  gives  good  results  in  both  the  acid  and  atmospheric 
tests,  there  being  a  general  tendency  for  increased  resistance  with  increased 
proportion  of  Ni.  The  highest  resistance  found  is  with  10  per  cent  or  more 
of  Ni ;  but  such  alloys  are  not  generally  applicable  in  practice,  owing  to  their 
cost  and  undesirable  physical  properties.  An  alloy  containing  0*017  per  cent, 
of  selenium  exhibits  low  resistance  to  corrosion  either  by  acid  or  in  the  air. 
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The  addition  of  silicon  in  the  usual  proportions  seems  to  be  disadvantageous 
both  to  acid  and  to  atmospheric  corrosion.  With  silver  (0*28-0'69  per  cent.) 
the  results  are  closely  compared  with  those  obtained  with  the  iron  alone. 
With  alloys  containing  tin  (0*28-1*56  per  cent.)  the  resistance  towards  acid  is 
particularly  good  with  small  proportions  of  tin,  but  shows  marked  increase 
with  larger  proportions ;  the  atmospheric  tests  show  nothing  particularly 
noteworthy.  Addition  of  tungsten  (0'4-28*86  per  cent.)  gives  good,  but 
irregular,  results  in  the  acid  tests ;  the  same  is  true  in  regard  to  the  atmo- 
spheric tests,  in  which  an  apparent  tendency  towards  decreased  corrosion 
with  increased  tungsten  content  is  observed.  T.  H.  P. 

1220.  Inclusions  in  Electrolytic  Silver  and  their  Effect  on  the  Electrochemical 
Equivalent  of  Silver,  J.  S.  Laird  and  G.  A.  Hulett.  (Amer.  Electrochem. 
Soc.,  Trans.  22.  pp.  845-865;  Discussion,  p.  865,  1912.)— After  a  dis- 
cussion of  the  various  attempts  which  have  been  made  to  determine  the 
amount  of  inclusions,  if  any,  in  electrol3rtic  silver,  the  authors  describe 
a  new  method  which  they  have  adopted.  It  consists  in  dissolving  the 
electrolytic  silver  in  molten  tin  at  400°-500°;  at  these  temperatures 
tin  is  readily  oxidised,  not  only  taking  up  oxygen  rapidly  and  com- 
pletely, but  also  reducing  oxides  of  nitrogen  to  nitrogen.  It  also  decom- 
poses silver  nitrate,  the  silver  and  oxygen  being  retained  and  the 
nitrogen  liberated  quantitatively.  The  quantities  of  gases  evolved  are  small 
and  require  a  special  method  of  analysis,  the  one  adopted  being  that  of 
fractional  condensation  at  low  temperatures.  Any  gas  remaining  uncon- 
densed  consists  of  nitrogen,  which  can  only  have  come  from  the  decomposition 
of  silver  nitrate,  and  is  therefore  taken  as  a  measure  of  the  silver  nitrate 
originally  present  in  the  silver  crystals.  Any  other  gases  which  would 
be  likely  to  occur  would  be  oxidised  to  water- vapour  and  COt  and  condensed. 
The  results  showed  that  the  deposits  on  gold  cups  contained  slightly  less 
water  than  the  deposits  on  platinum  cups,  but  that  the  other  impurities  were 
considerably  greater  in  the  deposits  on  gold.  The  average  amounts  of 
impurities  per  gm.  of  silver  deposited  were  of  the  order  :  0*042  gm.  of  water, 
00042  gm.  of  CO,,  and  0*0058  gm.  of  silver  nitrate.  The  CO,  is  due  probably 
to  some  colloidal  silver  compound,  possibly  silver  carbonate,  which  is  present 
in  the  supposedly  pure  silver  nitrate.  The  results  show  that  silver  deposited 
from  the  purest  silver  nitrate  solution,  kept  free  from  filter  paper  or  anode 
liquor,  contains  at  least  5  parts  in  100,000  of  impurity,  and  may  contain 
several  times  this  amount  in  deposits  formed  in  the  Rayleigh  coulombmeter. 
[See  Abstract  No.  1017  (1908).]        •  T.S.  P. 

1230.  Electrochemical  Equivalent  of  Cadmium.  J.  S.  Laird  and  G.  A, 
Hulett.  (Amer.  Electrochem.  Soc,  Trans.  22.  pp.  885-898 ;  Discussion, 
pp.  898-896,  1912.) — Comparison  of  the  masses  of  different  ions  Uberated 
from  solution  by  the  passage  of  the  same  quantity  of  electricity  would  be, 
theoretically  at  least,  the  simplest  and  most  direct  method  of  comparing 
equivalent  weights.  Such  a  comparison  has  been  made  in  very  few  cases 
with  any  degree  of  accuracy,  mainly  on  account  of  two  difficulties  :  (1)  The 
solution  of  a  metal  in  contact  with  the  metal  often  contains  two  or  more 
kinds  of  kathions,  all  of  which  assist  in  carrying  the  current ;  (2)  in  most 
cases  it  is  difficult  to  obtain  a  deposit  which  is  pure  and  capable  of  being 
freed  from  the  electrolyte  without  loss  or  oxidation  in  washing.  These  diffi- 
culties can  be  obviated  by  using  a  cadmium  salt  (the  sulphate)  and  depositing 
the  Cd  at  a  mercury  kathode  contained  in  an  amalgamated  Pt  cup  [compare 
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Hulett  and  Perdue,  Abstract  No.  816  (1911)].  Under  these  conditions,  using 
an  apparatus  so  designed  that  anolyte  and  katholyte  are  prevented  from 
mixing,  the  authors  find  112*81  ±0*01  as  the  atomic  weight  of  Cd.  This 
degree  of  accuracy  has  not  been  previously  attained  with  any  form  of 
coulombmeter  except  the  silver  coulombmeter,  using  silver  nitrate  as 
clecbrolyte.  T.  S.  P. 

1231.  Electrolysis  of  Crystalline  Compounds.  I.  Silver  Iodide.  G.  Brunl 
and  G.  Scarpa.  (Accad.  Lincei,  Atti,  22.  pp.  488-448,  April  6,  1918.)— 
Experiments  on  the  electrolysis  of  Agl  at  temperatures  between  160P  and 
400^  C.  using  silver  electrodes  about  2  mm.  thick,  inserted  in  the  fused  elec- 
trolj^,  and  a  current  of  0*1  amp.,  show  that  the  quantity  of  Ag  passing  from 
the  anode  to  the  kathode  obeys  Faraday's  law.  It  is  concluded  that  any 
metallic  conductivity  possessed  by  the  iodide  cannot  be  more  than  a  very 
small  fraction  of  the  total  conductivity.  W.  H.  Si. 

1232.  Co-precipitation  of  Copper  and  Carbon  by  Electrolysis,  E.  B. 
Spear,  C.  Chow,  and  A.  L.  Chesley.  (Amer.  Elcctrochem.  Soc.,  Trans. 
22.  pp.  277-280, 1912.) — It  is  shown  that  when  solutions  of  copper  sulphate, 
containing  nitric  acid  and  varying  quantities  of  gelatine,  are  electrolysed, 
using  a  rotating  kathode  and  current  densities  varying  from  8*6  to 
10  amps./dm.*,  carbon  can  be  precipitated  with  copper  at  the  kathode. 
The  evidence  indicates  that  at  least  some  of  the  carbon  is  in  a  free  state 
in  the  deposit.  The  authors  conclude  that  an  oxidising  action,  due  to 
secondary  reactions,  takes  place  at  the  kathode.  [Compare  Abstract  No.  290 
(1910).]  T.  S.  P. 

1233.  Effect  of  A  ddition  Substances  in  Lead  Plating  Baths,  F.  C.  Mathers 
and  O.  R.  Overman.  (Amer.  Electrochem.  Soc,  Trans.  21.  pp.  818-882 ; 
Discussion,  pp.  882-885,  1912.) — This  paper  gives  the  results  of  experiments 
to  find  the  best  addition  substances  for  use  in  lead  plating  and  refining  baths. 
The  following  classes  of  compounds  were  tried  :  Inorganic,  essential  oils, 
resins  and  gums,  sugars  and  starches,  alkaloids  and  their  derivatives,  gluco- 
sides,  proteids  and  nitrogenous  animal  substances,  ferments  and  enzymes, 
phenols  and  miscellaneous  substances.  Some  compounds  in  all  organic 
classes  showed  marked  beneficial  action,  but  most  of  them  were  without 
any  such  effect.  All  the  effective  addition  agents  contain  the  hydroxyl 
group,  but  this  relationship  is  too  general  to  be  of  any  value.  The  addition 
substances  which  are  of  value,  arranged  in  the  order  of  their  beneficial 
action,  are  clove  oil  or  eugenol,  peptone,  phloridzin,  and  gum  guaiac.  Clove 
oil  is  recommended  for  use  in  lead  pcrchlorate  plating  and  refining  baths ; 
about  i  lb.  is  required  per  ton  of  lead.  Phloridzin  is,  perhaps,  a  slightly 
more  satisfactory  addition  substance,  but  its  cost  is  prohibitive.  In  an 
appendix  a  method  is  given  for  the  convenient  preparation  of  perchloric 
acid.  T.  S.  P. 

1234.  Hundred^volume  Index  to  the '^Chemical  News"  1860-1909.  (712  pp., 
London,  1918.) — A  combined  subject  and  authors'  index,  alphabetically 
arranged,  pertaining  not  only  to  the  original  communications  pubUshed 
therein,  but  also  to  the  reviews  of  books  and  the  abstracts  from  other 
sources.  L.  H.  W. 
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GENERAL   PHYSICS. 

1236.  Spurges  Manometer,  (Engineer,  116.  pp.  685-636,  May  16, 1918.)— 
The  article  commences  with  a  brief  review  of  Torricelh's  mercury  mano- 
meter which  still  serves  as  a  standard.  The  use  of  this  for  the  accurate 
measurement  of  high  pressure  is  critically  examined,  reference  being  made 
to  instruments  at  the  Eiffel  Tower  in  Paris,  at  Manchester,  St.  Etienne,  and 
in  a  well  at  Butte  aux  Caille,  the  length  of  the  tube  in  the  latter  case  being 
1600  ft  and  capable  of  measuring  pressures  of  9000  lbs.  per  sq.  in.  Dis- 
advantages of  such  long  tubes  are  pointed  out.  The  dead-weight  instrument, 
a  more  convenient  form  of  manometer,  is  then  described,  but  here  again 
there  is  disadvantage  when  pressure  variations  have  to  be  followed  and 
noted,  not  to  mention  portability.  Taif  s  method  of  checking  the  Challenger 
results  is  then  described  in  detail,  this  forming  the  basis  of  Spurge's  new 
type  of  manometer.  Here  advantage  is  taken  of  the  elastic  strain  set  up  in  a 
hollow  cylinder  or  shell.  A  minute  description  of  the  instrument  then 
follows,  accompanied  by  diagrams.  A  table  of  corrections,  supplied  by  the 
National  Physical  Laboratory,  is  added,  whereby  comparison  is  made  with 
their  dead-weight  instrument.  A  mathematical  discussion  of  these  results 
then  follows.  The  instrument  has  proved  very  serviceable  when  required  to 
determine  hydraulic  pressure  with  precision.  H.  H.  Ho. 

1236.  l^ew  Micromanometcr,  J.  D.  Fry.  (Phil.  Mag.  26.  pp.  494-501, 
April,  1913.) — The  principle  of  the  instrument  is  very  simple,  the  difference 
of  pressure  to  be  measured  being  applied  to  the  two  sides  of  a  stretched 
circular  membrane  so  arranged  that  the  centre  of  the  membrane  by  its 
displacement  twists  a  mirror  which  is  suspended  in  a  special  manner,  the 
pressure-difference  being  finally  indicated  by  the  deflection  of  a  spot  of  light 
on  a  scale.  With  certain  slight  modifications,  a  manometer  working  on  this 
principle  may  be  adapted  to  the  measurement  of  small  differences  of  pressure 
at  any  absolute  pressure.  The  present  instrument  has  been  designed  for  use 
at  atmospheric  pressure,  and  the  author  claims  that  in  its  most  delicate  form 
the  new  manometer  possesses  a  sensitiveness  at  least  ten  times  that  of  any 
micromanometer  previously  described.  Since  the  displacement  of  a  stretched 
membrane  is  dependent  on  its  tension  and  stiffness,  in  order  that  it  may  be 
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proportional  to  the  pressures  applied  it  is  important  that  of  the  two  factors 
the  tension  should  predominate,  and  to  achieve  this  it  is  necessary  to  use  a 
very  thin  membrane  and  to  arrange  that  the  tension  to  which  it  is  subjected 
is  considerable.  If  stiffness  be  neglected,  the  tension  will  remain  constant 
when  the  displacement  is  small,  the  latter  then  being  pr*l2T,  where  p  is  the 
pressure-difference  between  the  two  sides,  r  the  radius  of  the  membrane, 
and  T  the  tension  in  the  membrane.  The  selection  of  the  membrane 
depends  on  the  order  of  magnitude  of  the  pressure-differences  required  to  be 
measured,  and  the  following  substances  were  tried  :  Thin  sheet-rubber 
(which,  although  of  extreme  sensitiveness,  cannot  be  put  under  sufi&cient 
tension  to  eliminate  entirely  a  drift  of  zero),  goldbeater's  skin,  cyclostyle 
paper,  thin  copper,  and  Badische  coated  with  thin  petrol-resin  varnish  to 
render  it  air-impervious.  The  latter  proved  the  most  suitable  for  indicating 
the  smallest  pressures.  The  construction  of  the  manometer  is  then  described 
in  detail.  All  connections  should  be  made  with  tubes  of  reasonably  large 
diam.,  since  with  small-bore  tubes  effects  due  to  viscosity  become  trouble- 
some, and  the  manometer  takes  a  considerable  time  to  attain  its  final 
reading.  The  instrument  must  be  calibrated,  since  the  constant  cannot  be 
found  a  priori^  and  a  special  method  is  described,  calibration  curves  being 
given  under  different  conditions  of  sensitiveness.  A  table  is  added  giving 
references  to  various  recognised  types  of  sensitive  manometer,  thereby 
serving  as  a  rough  comparison  in  relative  sensitiveness.  H.  H.  Ho. 

1237.  Orthophotography,  J.  M.  Lahy.  (Comptes  Rendus,  166.  pp.  1814- 
1817,  April  28,  1918.) — Describes,  with  the  aid  of  numerous  diagrams,  an 
apparatus  designed  to  effect  the  correction  (or  rectification)  of  curves 
deformed  by  the  circular  movements  of  the  style  used  for  tracing  the 
curves.  A.  W. 

1288.  Work  of  the  Reichsanstali  in  1012.  (Zeitschr.  Instrumentenk.  88. 
pp.  84-98,  March  ;  111-180,  April,  and  pp.  152-172.  May,  1918.) 

1289.  Elastic  Constants  of  Quartz  Glass,  F.  Stumpf.  (Ann.  d.  Physik, 
40.  6.  pp.  879-886,  April  29,  1918.)— The  bending  and  torsion  constants 
£  and  T  were  determined  for  four  rods  of  amorphous  quartz  of  rectangular 
section,  using  Voigt's  apparatus.    The  mean  values  obtained  are — 

E  ==  7128  kg./mm.»,  T  ==  8146  kg./mm.'. 

Hence  Poisson's  ratio  /*  =  0*188.  These  values  of  E  and  T  are  slightly  higher 
than  most  of  the  values  previously  found  by  other  experimenters.  A  discus- 
sion of  the  results  by  W.  Voigt  shows  that  they  do  not  suppcMrt  the  theory 
of  the  quasi-isotropy  of  quartz  glass.  A,  W. 

1240.  Elasticity  of  Thin  Shells.  E.  Meissner.  (Phys.  Zeitschr.  14. 
pp.  848-849,  April  16,  1918.)— The  theory  of  the  elasticity  of  thin  shells 
curved  according  to  a  surface  of  rotation  and  loaded  with  axial  symmetry 
requires  the  integration  of  a  differential  equation  of  the  fourth  order,  which 
is  complicated  even  in  simple  cases.  The  author  shows  that  a  reduction  to  a 
differential  equation  of  the  second  order  takes  place  when  the  curvature 
of  the  meridian  of  the  surface  is  constant,  i,e,  in  the  case  of  spheres,  cones, 
and  rings.  The  methods  of  integrating  these  equations  are  developed,  thus, 
enabling  us  to  calculate  the  strength  of  such  shells.  The  theory  of  a  spherical 
vault  is  completely  given.  E.  E.  F. 
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1241.  Collapse  of  Tubes  by  External  Pressure.    R.  V.  Southwell.    (Phil. 
Mag.  26.  pp.  687-698,  May,  1918.)— Th«  author  commences  by  referring  to 
Basset's  w(M-k  in  1892,  where  a  very  clear  exposition  is  given  of  the  difficulties 
encountered  in  attempting  to  construct  a  theory  of  flue  collapse.    The  con- 
clusions arrived  at  show  that  Bryan's  formula  for  the  collapsing  pressure  of 
an  infinitely  long  flue  is  probably  correct  as  a  first  approximation,  when  the 
inner  surface  of  the  tube  is  free  from  applied  pressures.    Basset's  work,  how- 
ever, is  vitiated  by  the  employment  of  a  faulty  expression  for  the  strain 
energy  of  bending,  and  while  the  formula  may  be  obtained  by  other  methods, 
these  also  must  be  based  upon  inexact  assimiptions.    The  author  claims  to 
have  investigated  the  prol^em  by  an  exact  method  not  involving  the  theory  of 
thin  shells.    The  results  obtained  show  that  Bryan's  formula  is  correct  as  a 
first  approximation,  even  when  both  surfaces  of  the  lube  are  subjected  to 
pressure,  the  difference  of  the  pressures  being  the  sole  criterion  of  collapse. 
The  conclusion  reopens  the  examination  of  the  theory  of  thin  shells,  since 
it  appears  more  capable  than  hitherto  supposed  of  providing  a  satisfactory 
formula  for  flue  collapse,  and  the  author  indicates  alterations  in  method 
which  in  his  opinion  evade  Basset's  difficulties.    An  extension  of  Bryan's 
formula  then  suggests  estimates  for    the   influence    of    *' collapse   rings" 
upon  the  strength  of  flues.    Basset's  notation  being  retained,  the  boiler- 
flue  problem  is  thus  stated :  "  Let  the  flue  be  regarded  as  indefinitely  long 
and  cylindrical ;  let  a  +  h  and  a^h  be  the  external  and  internal  radii  of 
its  surfaces,  tri  and  w  the  respective  outer  and  inner  pressures.    Then  the 
condition  of  stability  requires  that  a  certain  relation  should  exist  between 
these  four  quantities,  viz.:  F(a,  h,  m,  trt)  >  0."    Basset  suggested  two  methods 
for  attacking  the  problem,  viz.  first  the  assumption  of  a  slight  deformation  of 
the  flue,  when  the  condition  of  stability  requires  that  the  period  of  the  small 
oscillations  should  be  a  real  quantity ;  and  second,  that  the  potential  energy 
in    the  deformed  state  being  found,  it  should  be   a   minimum   for   the 
equilibrium  position.    The  value  of  the  function  F  will  be  determined  by 
either  of  these  methods.    The  author  proposes  a  third  method,  whereby  the 
conditions  which  must  obtain  if  a  circular  tube  is  in  neutral  equilibrium  under 
the  action  of  external  pressure  are  investigated.     Having  found  a  value  of  the 
pressure  for  which  the  equilibrium  is  neutral,  then  by  changing  the  equation 
into  an  inequality  the  stability  condition  is  expressed.    No  alteration  of 
Basset's  methods  is  therefore  involved,  except  the  substitution  of  equations  of 
equilibrium  for  his  equations  of  small  motion.    Two  configurations  are  then 
distinguished,  viz.  (1)  the  equilibrium  position  in  which  the  tube  remains 
circular  and  merely  suffers  contraction  ;  (2)  a  configuration  of  infinitesimal 
displacement  from  this.    The  various  expressions  including  Bryan's  result 
are  then  deduced.    The  accepted  formulae  for  changes  of  curvature  in  terms 
of  the  corresponding  changes  in  the  stress  couples  need  not  be  restricted  to 
the  case  of  shells  where  surfaces  are  free  from  stress,  provided  only  that  the 
changes  under  consideration  are  not  accompanied  by  any  change  in  the 
magnitude  of  the  applied  surface-tractions,  which  requirement  is  satisfied  in 
the  boiler-flue  problem.    From  energy  considerations  Basset  is  right  in  sa3ring 
that  a  complete   expression  for  the  potential  energy  will  contain  terms 
depending  on  in  and  irt,  although  he  has  not  shown  that  these  pressures, 
when  their  intensity  remains  constant,  influence  to  any  sensible  extent  the 
increase  of  energy  involved  in  a  slight  displacement  from  the  equilibrium 
configuration.    The  author,  from  his  results,  obtained  independently  of  the 
theory  of  thin  shells,  inclines  to  the  view  that  they  will  not.    The  methods 
are  then  applied  to  obtain  an  estimate  of  the  effect  of  "  collapse  rings,"  which 
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tend  to  prevent  distortion  of  the  tube  at  its  ends,  and  the  consequent 
strengthening  effect  is  investigated  by  consideration  of  displacement  t3rpes  in 
which  the  departure  of  the  cross-sections  from  circularity  varies  in  the  axial 
direction.  A  curve  drawn  connecting  pressure  and  length  is  found  to  be  dis- 
continuous, thus  throwing  interesting  light  upon  Fairbairn's  formula,  which 
makes  the  collapsing  pressure  inversely  proportional  to  the  length  of  the 
tube,  thereby  showing  that  comparatively  short  tubes  must  have  been 
considered,  since  the  possibility  of  discontinuities  is  neglected.        H.  H.  Ho. 

1242.  Friction  and  Isochronism  of  Uu  Double  SpiraL  J.  Andrade. 
(Comptes  Rendus,  156.  pp.  1218-1219,  April  21, 1018.)  —In  a  previous  com- 
munication [see  Abstract  No.  1465  (1911)]  the  author  has  dealt  with  the 
law  relating  to  the  oscillations  of  a  balance  regulated  by  two  spirals,  each 
adjusted  by  Le  Roy's  method.  Following  this  came  an  experimental  study 
of  the  most  favourable  modes  of  grouping  two  spirals  for  reducing  lateral 
friction.  In  the  present  note  a  valuable  property  of  a  double  spiral  having 
coincident  loops  is  discussed.  The  pressure  supported  by  the  common  loop 
is  purely  radiaJ,  but  the  resulting  friction  does  not  disturb  isochronism.  The 
advantages  from  the  use  of  a  double  spiral,  or  of  a  couple  made  up  of  two 
double  spirals  are  briefly  described,  as  also  its  application  to  the  problem  of 
regulating  a  marine  chronometer.  H.  H.  Ho. 

1243.  Properties  and  Structure  of  Ice,  R.  S.  Tarr  and  J.  L.  Rich. 
(Zeitschr.  f.  tjletscherkunde,  6.  p.  225.  Nature,  91.  p.  807,  May  22,  1918. 
Abstract.) — Experiments  made  with  various  kinds  of  ice  (pond,  granular,  snow 
glacier)  support  the  views  of  Miigge  and  McConnell  against  Tyndall  and 
Moseley,  who  did  not  sufficiently  allow  for  the  time  clement.  Ice  welds  readily 
at  (f;  when  a  block  has  been  cut  by  a  wire,  optical  continuity  is  re-established 
after  regelation  ;  the  welding  at  temperatures  below  the  freezing-point  leads 
to  a  structure  resembling  that  of  crushed  marble.  Plastic  deformation  does 
not  appear  to  set  in  before  a  certain  strain  has  been  reached  ;  the  deformation 
and  optical  properties  are  influenced  by  the  direction  of  the  crystal ;  granular 
ice  is  also  deformed.  A  cake  of  pond  ice,  80  cm.  thick,  consisted  of  10  tm. 
of  fine  granular  ice  (top),  15  cm.  of  coarse  prismatic  crystals  at  right  angles 
to  the  water  surface,  and  5  cm.  of  granular  ice  with  crystals  of  diverse 
orientation.  H.  B. 

1244.  Shapes  of  Drops  and  Bubbles,  A.  Ferguson.  (Phil.  Mag.  26. 
pp.  507-520,  April,  1918.) — (1)  In  this  paper  methods  are  described  by  means 
of  which  approximations  to  the  outlines  of  large  bubbles  and  drops  may 
readily  be  made.  These  differ  slightly  in  their  correcting  terms  from  those 
obtained  by  other  methods.  (2)  A  mechanical  or  planimetric  method  of 
integration  is  also  described  which  is  applicable  to  drops  and  bubbles  of 
all  sizes,  (8)  The  more  frequent  use  of  photography  in  such  measurements 
is  advocated,  and  (4)  some  experimental  illustrations  of  the  photographic 
method  are  given  and  five  photographs  reproduced.  E.  H.  B. 

1246.  External  Friction  of  Gases,  W.  Gaede.  (Ann.  d.  Physik,  41.  2. 
pp.  289-886,  June  8,  1913.)— (1)  The  flow  of  hydrogen  through  a  narrow  slit 
between  two  glass  plates  at  pressures  from  1  atmo.  to  0*02  mm.  was  investi- 
gated :  deviations  from  the  theory  of  Knudsen  are  observed.  (2)  By 
investigations  on  the  flow  of  gas  mixtures  it  was  made  manifest  that  the 
friction  between  the  gas  and  the  wall  of  the  chamber  is  influenced  by  the 
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formation  of  a  gas-skin.  The  greater  the  total  pressure  of  the  gas  mixture 
the  more  clearly  marked  is  the  gas-skin  and  the  more  does  the  external  friction 
exceed  the  value  to  be  expected  on  Knudsen's  theory.  (8)  The  flow  of 
hydrogen  and  nitrogen  through  a  capillary  was  investigated  at  low 
pressures  down  to  0*0002  mm.  At  pressures  under  O'OOl  mm.  the  theory 
of  Knudsen  was  satisfied,  but  not  at  higher  pressures.  Various  other  points 
were  also  dealt  with.     [See  Abstracts  Nos.  871  (1909)  and  601  (1910).] 

E.  H.  B. 

1246.  Internal  Friction  of  Rarefied  Gases,  A.  Timiriazeff.  (Ann.  d. 
Physik,  40. 6.  pp.  971-991,  April  29,  1913.)— Discusses  the  subject  of  internal 
friction  in  gases  at  low  pressure,  also  the  connection  between  "  slipping  "  and 
the  discontinuity  of  temperature  at  the  boundary  between  metal  and  gas. 
[See  Abstract  No.  882  (1912).]  A  method  of  stationary  deflections  was  used 
for  a  new  investigation  of  the  internal  friction  in  the  pressure  interval  760  to 
0*001  mm.  of  Hg.  A  theoretical  investigation,  based  on  the  Maxwell- Boltzmann 
gas  theory,  is  given,  and  the  experimental  results  for  air  and  CO9  are  in  good 
agreement  with  the  theoretical  results.  A.  W. 

1247.  Exceptional  Collisions  of  Gas  Molecules,  P.  Langevin  and  J.  J. 
Rey.  (Le  Radium,  10.  pp.  142-145,  April,  1918.)— The  distribution  of 
velocities  being  assumed  to  follow  the  Maxwell  law,  it  is  here  shown  that 
the  number  of  collisions  per  sec.  per  unit  volume  which  present  a  normal 
velocity  component  exceeding  v  is  the  fraction  r"**"*"^  of  the  total  number 
of  collisions.  It  is  then  calculated  that,  for  air  at  ordinary  temperature  and 
pressure,  and  for  collisions  sufficient  to  dissociate  the  molecules, 

h  =  12-6  X  10"  and  i^^  =  8*7  X  10""  erg. 

This  number  of  ergs  is  of  the  order  required  for  a  corpuscle  to  ionise  a 
molecule.  E.  H.  B. 

1248.  Coefficient  of  Diffusion  for  Gases  according  to  O.  E,  Meyer,  J.  P. 
Kuenen.  (Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  15.  pp.  115S^1156, 
May  80, 1918.) — ^The  author  discusses  the  various  methods  of  deriving  an 
expression  for  the  coeflicient  of  diffusion  from  the  kinetic  theory,  on  the 
assumption  that  the  molecules  behave  like  elastic  spheres,  with  the  object  of 
finding  why  that  of  O.  E.  Meyer  leads  to  a  result  differing  largely  from  the 
others  and  from  observation,  although  the  fundamental  assumptions  are 
essentially  the  same.  The  deduction  of  Meyer's  formula  is  given,  and  the 
remark  made  that  according  to  it  the  coefficient  of  diffusion  varies  strongly 
with  the  composition  of  the  mixture.  The  experimental  evidence,  however, 
is  in  favour  of  a  coefficient  which  varies  only  to  a  very  small  extent,  and 
therefore  puts  Meyer's  formula  out  of  the  question.  The  coefficient  of 
diffusion  according  to  Stefan  is  independent  of  the  composition  of  the 
mixture,  and  agrees  approximately  with  experiment.  The  latter  was  proved 
by  Langevin  to  follow  from  Maxwell's  second  theory  when  applied  to  elastic 
molecules,  and  the  only  simplifying  assumption  which  Langevin  had  to  make 
for  carrying  out  tiie  required  integration  was,  that  in  ordinary  slow  diffusion 
MaxwelPs  law  of  distribution  may  be  taken  as  fulfilled.  The  want  of  rigour 
which  this  implies  may  perhaps  account  for  the  small  difference  between  the 
formula  and  observation.  Several  physicists  have  tried  to  account  for  the 
great  difference  between  Meyer's  result  and  the  others.  Gross  criticised 
the  superposition  of  the  gas  current  on  the  diffusion  current,  and  proposed 
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leaving  out  the  former:  while  modifying  the  latter.  This,  however,  is  certainly 
illegitimate,  as  the  gas  is  presupposed  to  be  at  rest  or  the  plane  through 
which  the  diffusion  streams  is  calculated  to  move  with  the  gas.  Langevin 
pointed  out  that  Meyer  took  no  account  of  dynamical  action  between  the 
two  kinds  of  molecules,  but  he,  like  Boltzmann,  does  not  attempt  the  solution. 
Jeans  has  shown  the  possibility  of  removing  the  greater  part  of  the  contra- 
diction by  making  use  of  the  notion  of  persistence  of  molecular  velocity, 
a  notion  which  plays  an  important  part  in  the  theory  of  the  Brownian 
movement.  This  quantity  depends  on  the  principle  that  when  a  molecule 
collides  with  other  molecules,  it  will  after  a  collision  have  retained  on  the 
average  a  component  of  velocity  in  the  original  direction.  Jeans  has  shown 
that  the  usual  calculations  in  the  kinetic  theory  of  the  various  transport- 
phenomena,  of  which  diffusion  is  an  example,  have  to  be  corrected  for  this 
persistence,  but  his  modification  of  Meyer's  formula  does  not  effect  any 
improvement,  as  the  diffusion  coefficient  has  merely  been  multiplied  by 
a  constant  factor,  and  the  anomalous  dependence  on  the  number  of  molecules 
remains.  The  author  points  out  that  Jeans  has  overlooked  the  important 
fact  that  the  persistence  obtains  a  different  value  when  a  mixture  of  two 
kinds  of  molecules  of  different  mass  is  dealt  with.  By  taking  account  of  the 
latter  point,  the  author  finds  the  modified  formula  to  agree  practically  with 
Stefan's  expression.  Since  Jeans's  method  of  calculating  the  persistence  is 
not  rigorous,  it  might  perhaps  be  found  possible  by  applying  more  rigorous 
methods  to  reduce  the  remaining  difference  between  Meyer's  corrected 
formula  and  the  other  one.  The  author  points  out  that  the  method  indicated 
in  this  paper  can  immediately  be  used  to  deduce  rational  formulae  for  the 
viscosity  and  the  conduction  of  heat  for  gas  mixtures.  H.  H.  Ho. 

1249.  Brownian  Movements  of  Particles  not  Spherical.  K.  Przibram. 
(Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  2889-2850,  Dec,  1912.)— As  material  the 
chains  of  dead  Bacillus  subtilis  was  used,  the  observations  being  made  with  a 
Siedentopf's  cardioid  condenser.  The  results  are  given  in  elaborate  tables 
and  graphically  exhibited  also.  Some  theoretical  deductions  the  author  was 
unable  to  confirm.    [See  Abstract  No.  748  (1906).]  E.  H.  B. 

1260.  Inertia  and  Weight  Masses  in  Relativity  Mechanics,  G.  Nordstr6m. 
(Ann.  d.  Physik,  40.  6.  pp.  856-878,  April  29,  1918.)— A  highly  analytical 
treatment  reaching  the  following  conclusions : — The  gravitational  acceleration 
is  less  the  greater  the  velocity  is,  but  is  independent  of  the  direction  of  that 
velocity.  Thus  a  horizontally-projected  body  falls  slower  than  one  starting 
vertically  from  rest.     [See  Abstracts  Nos.  1086(1911)  and  29  (1912).] 

K.  H.  B. 

1261.  Velocity  Distribution  of  Air  near  Wire  moving  Lengthwise,  K. 
Przibram.  (Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  2888-2887,  Dec.,  1912.)— 
Describes,  but  without  a  diagram,  the  arrangements  for  observing  micro- 
scopically the  motions  in  question.  A  logarithmic  graph  gives  straight 
lines.  E.  H.  B. 

1252.  Principle  of  Least  Action  and  Relativity.  £.  Henschke.  (Ann.  d. 
Physik,  40.  5.  pp.  887-984,  April  29,  1918.  Author's  Dissertation,  Berlin.)— A 
highly  anal3rtical  treatment  of  the  subject,  being  a  continuation  of  a  previous 
article  [see  Abstracts  Nos.  2277  (1905),  1990, 1991(1908),  and  1587  (1911)]. 

E.  H.  a 
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1263.  A  Long-raftge  Weather  Forecast  for  the  East  Monsoon  in  Java,  C. 
Braak.  (Konink.  Akatd.  Wetensch.  Amsterdam,  Proa  15.  pp.  1068-1069, 
May  80, 1918.) — The  author  has  previously  found  that  in  the  Indian  Archi- 
pelago a  connection  is  clearly  perceptible  between  the  barometric  pressure 
and  rainfall  [see  Abstract  No.  856  (1918)].  In  the  present  paper  this  con- 
nection is  made  use  of  for  forecasting  the  rainfall  in  Java.  A  curve  is  repro- 
duced showing  the  departures  from  normal  of  the  air  pressure  in  Port  Darwia, 
This  curve  shows  several  series  of  well-marked  8-year  waves  separated  by 
broken  irregular  periods,  which  latter  are  found  to  correspond  to  the 
maxima  of  the  sun-spot  curve.  The  connection  is  next  considered  between 
these  regular  pressure-waves  and  the  West  Java  rainfall,  and  a  set  of  laws 
which  appear  to  govern  the  relationship  between  the  two  elements  is  drawn 
up.  These  laws  are  applied  to  the  situation  at  the  time  of  writing  the  paper, 
and  it  is  concluded  that  most  probably  the  East  Monsoon  in  Java  of  1918  will 
deviate  in  the  wet,  and  that  of  1914  probably  in  the  dry,  direction  from  the 
mean.  J.S.  Di. 

1254.  The  Unusual  Atmospheric  Haziness  during  the  latter  part  of  1912. 
H.  H.  Kimball.  (Washington  Acad.  Sci.,  Journ.  8.  pp.  269-278,  May  19, 
1918.) — A  large  amount  of  data  was  collected  from  the  United  States,  Canada, 
and  the  North  Pacific,  and  from  this  the  conclusion  is  reached  (1)  that  the 
meteorological  conditions  were  especially  favourable  to  the  formation  of 
haze,  and  (2)  that  the  origin  of  some  of  the  haze  was  to  be  found  in  the  smoke 
from  forest  fires  in  Canada  and  British  Columbia  and  in  smoke  or  dust  from 
Katmai  Volcano.  The  haze  was  not  observed  in  Europe  and  Northern  Africa 
until  about  a  fortnight  later  than  in  the  United  States.  J.  S.  Di. 

1255.  Exposure  of  Thermometers  for  the  Determination  of  Air  Temperature, 
(Nature,  91,  p.  861,  June  5, 1918.  Abstract  of  Report  of  Prussian  Meteorolog. 
Inst.,  1911.)---Thermometers  exposed  at  a  north  window  (formerly  the  usual 
method  adopted  in  Germany)  give  readings  in  good  agreement  with  those  of 
an  aspirated  thermometer  in  the  same  neighbourhood.  The  true  temperature 
in  the  shade  on  the  north  side  of  a  building  differs  considerably  from  the 
temperature  in  an  open  field.  At  2  p.m.  in  July  the  latter  is  1°  C.  in  excess, 
but  the  mean  temperature  for  the  day  is  not  widely  different  in  the  two 
places.  The  afternoon  readings  in  a  Stevenson  screen  in  North  Germany 
tend  to  be  slightly  too  high,  0' 1-0-2°  in  winter,  0-2-0*4°  in  summer.  The 
errors  differ  with  different  climates  and  with  varying  conditions  of  weather. 

J.  S,  Di. 

1256.  Effect  of  the  Atmospheric  Turbidity  of  1912  on  Solar  Radiation 
Intensities  and  Skylight  Polarisation.  H.  H.  Kimball.  (Mount  Weather 
Observatory,  Bull.  5.  Part  6.  pp.  296-812,  1918.)— The  general  nature  of  the 
effects  have  already  been  discussed  [see  Abstract  No.  162  (1918)].  The 
present  paper  is  devoted  to  a  more  detailed  study.  The  radiation  intensities 
measured  at  Madison,  Wis.,  during  the  second  half  of  1912  averaged  only 
86  per  cent,  of  the  intensities  measured  in  the  corresponding  period  of  1910 
and  1911.  At  Lincoln,  Ncbr.,  the  intensities  in  Nov.,  1912,  averaged  only 
82  per  cent,  of  the  corresponding  intensities  in  Nov.,  1911.  The  percentage 
of  polarisation  of  skylight  with  the  sun  at  zenith  distance  60°  was  also 
below  the  normal  in  the  second  half  of  1912.  A  large  increase  in  polarisation 
near  the  zenith  was  found  to  occur  just  after  sunset  similar  to  that  in  1908, 
after  the  eruption  of  Mount  Pelee.    It  has  been  found,  both  on  the  present 
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and  on  previous  occasions,  that  periods  of  decreased  solar  radiation  intensity 
have  been  accompanied  and  followed  by  a  marked  increase  in  the  sohr 
distance  of  Babinet's  neutral  point  at  about  the  time  of  sunrise  and  sunset. 

J.  S.  Di. 

1257.  Earth's  Rotation  Demonstrated.  A.  H.  Compton.  (Science,  87. 
pp.  808-806,  May  28,  1918.)— The  two  methods  generally  known  for  demon- 
strating the  earth's  rotation  are  Foucault's  pendulum  and  the  g)rroscope,  but 
the  former  requires  a  great  height  and  the  latter  is  very  expensive.  The 
method  here  detailed  involves  the  use  of  a  circular  tube  filled  with  water  and 
placed  in  a  plane  perpendicular  to  the  earth's  axis.  Then  in  the  upper  part 
of  the  tube  the  water  is  moving  to  the  east  v«dth  respect  to  the  lower  part.  If 
the  tube  is  quickly  rotated  through  180°  about  its  east  and  west  diameter,  this 
action  is  reversed  and  can  be  detected  by  the  motion  of  globules  of  linseed  oil 
and  oil  of  cloves  of  the  same  mean  density  as  the  water  and  which  is 
observed  by  a  micrometer  microscope.  E.  H.  B. 

1268.  Elasticity  of  the  Earth  and  the  Earth's  Crust.  T.  Shida.  (Coll. 
Sci.  and  Engin.,  Mem.  Kyoto,  4.  1.  pp.  1-284,  Nov.,  1912.)— This  monograph 
consists  of  six  parts,  and  is  largely  of  a  tabular  and  graphic  nature ;  no 
abstract  is  possible.  The  main  divisions  are :  I.  Horizontal  pendulum 
observations  of  the  change  of  plumb-line  at  Kamigamo.  II.  The  atmospheric 
tide.    III.    [with  M.   Matsuyama]  Hecker's  observations  of  pendulums. 

IV.  Paths  and  transit  times  of  preliminary  tremors  of  near  earthquakes. 

V.  Attempt  to  find  the  Chandler  period  of  free  nutation.  VI.  [with  M* 
Matsuyama]  Change  of  plumb-line  referred  to  the  axis  of  the  earth  as 
found  from  International  Latitude  Observations.  L.  H.  W. 

1269.  Expedition  for  the  Observation  of  the  Aurora  Borealis  at  Bossekop  in 
the  Spring  of  1918.  C.  Stdrmer.  (Comptes  Rendus,  166.  pp.  1871-1872. 
June  16,  1918.)— In  this  expedition,  undertaken  to  complete  the  results  of  a 
previous  one  in  1910,  460  pairs  of  simultaneous  successful  photographs  were 
taken  from  Bossekop  and  Store  Korones,  27  km.  apart.  Photographs  were 
also  obtained  of  the  spectral  lines  of  stars  superimposed  on  those  of  the 
aurora.  Two  plates  accompany  the  article,  one  showing  a  4-sec.  exposure 
kinematograph  record  of  an  aurora.  A  detailed  memoir  is  to  follow. 
Errata,  p.  2088,  June  80,  1918.  H.  F.  H- 

1260.  On  a  Curious  Aspect  of  the  Third  Satellite  of  Jupiter,  J.  Guillaume. 
(Comptes  Rendus,  166.  pp.  1786-1787,  June  9, 1918.)— On  May  24,  from  Lyons 
Observatory,  with  a  magnification  of  865,  Ganymede  presented  an  oval  shape, 
instead  of  its  usual  round  disc  ;  and  a  very  white  polar  spot  could  be 
distinguished  upon  it,  with  a  smaller  grey  zone  below.  A  similar  phenomenon, 
but  less  marked,  had  been  observed  before  by  the  author  in  1890  and  1898. 
The  luminosity  of  each  of  the  satellites  I.,  II.,  and  III.  was  sensibly  the  same, 
and  normal.  H.  F.  H. 
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1261.  Thermal  Microscope  for  Measurement  of  Optical  Constants  of  Minerals 
at  High  Temperatures.  F.  E.  Wright.  (Washington  Acad.  Sci.,  Journ.  8. 
pp.  282-286,  April  19, 1918.) — With  this  new  microscope  three  optical  constants 
— birefringence,  extinction  angle,  optic  axial  angle — of  a  properly  oriented 
crystal  plate  can  be  measured  accurately  at  any  temperature  between  10°  C. 
and  1200°  C.  Above  1200°  C.  the  intensity  of  illuminaaon  from  the  furnace 
itself  is  so  great  that  it  tends  to  veil  the  optical  phenomena  produced  by  the 
polarised  light-waves  transmitted  through  the  plate.  The  thermal  microscope 
consists  of  two  parts :  (i)  a  petrographic  microscope  equipped  with  a  suitable 
device  for  simultaneous  rotation  of  the  nicols,  either  by  means  of  gear-wheels 
connected  by  a  bar  or  by  means  of  a  direct  connecting  bar,  the  second 
method  being  the  more  accurate  and  satisfactory  ;  (ii)  an  electrical  resistance 
furnace  which  is  enclosed  within  a  water-jacket.  Constructional  details  of 
the  furnace  are  given ;  the  temperature  measurements  are  made  by  means 
of  a  thermo-element  in  contact  with  the  mineral  plate,  which  is  held  in 
position  by  Pt  jaws.  Particulars  are  given  of  the  method  of  adjustment  of 
the  crystal  plate  and  of  the  methods  of  determining  the  three  constants  above 
mentioned.  A.  W. 

1262.  Sirioscope  and  Interferential  Sinograph,  G.  Sagnac.  (Journ. 
de  Physique,  8.  Ser.  6.  pp.  81-89,  Feb.,  and  pp.  292-305,  April,  1918.)--Two 
prisms,  whose  dihedral  obtuse  angles  are  a  little  less  than  120°,  are  placed 
with  their  larger  faces  together,  but  separated  by  a  thin  film  of  air.  Parallel 
light  incident  on  one  of  the  smaller  faces  is  partly  reflected  and  partly  trans- 
mitted by  the  air  film  between  the  two  prisms,  and  the  reflected  and  trans- 
mitted portions  traverse  in  opposite  directions  an  approximately  rectangular 
path,  being  reflected  from  plane  mirrors  at  the  corners,  and  being  finally 
reflected  and  transmitted  respectively  by  the  air  film.  In  the  striograph  a 
photographic  apparatus  receives  the  beams  twice  reflected  and  twice 
transmitted  respectively  by  the  ajr  film.  In  the  strioscope  an  eyepiece 
replaces  the  photographic  apparatus.  A  polariser  is  used  to  give  light 
polarised  either  parallel  or  perpendicular  to  the  plane  containing  the  central 
ray,  and  the  apparatus  is  adjusted  so  as  to  give,  for  a  certain  wave-length, 
equality  of  amplitude  of  the  reflected  and  transmitted  beams.  Owing  to  the 
perfect  transparency  of  the  air  film  there  is  rigorous  opposition  of  phase 
of  the  two  beams,  and  so  with  monochromatic  light  the  central  fringe  is 
enlarged  indefinitely  and  the  field  of  interference  is  uniformly  dark.  The 
appearance  of  the  field  is  described  when  various  objects  are  interposed ; 
the  hot  air  rising  from  the  fingers  of  the  hand  gives  rise  to  very  bright  bands, 
an  action  much  too  strong  to  give  an  idea  of  the  sensibility  of  the  method. 
Theory  is  given,  and  the  method  of  adjustment  described.  An  apparatus  of 
small  dimensions  is  obtained  by  replacing  one  of  the  triangular  prisms  by  one 
whose  section  is  a  parellelogram,  having  thus  a  face  parallel  to  the  air  film  at 
which  the  light  is  totally  reflected  internally,  and  which  thus  replaces  one  of 
the  plane  mirrors  of  the  larger  apparatus.  The  other  two  mirrors  are 
replaced  by  two  faces  of  another  triangular  prism.  An  example  of  the  use 
of  the  apparatus  is  given  in  a  study  of  the  action  of  a  helix  on  a  gaseous  jet. 

A.  W. 
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1263.  Gelatine  Colour-filters  for  Mercury  Lamps,  H.  Schulz.  (Deutsch. 
Phys.  GesclL,  Verb.  15.  8.  pp.  286-289,  April  80,  1918.)— Describes  the  results 
obtained  by  passing  the  light  from  a  mercury  lamp  through  a  series  of  colour- 
filters.  The  filters  isolate  the  lines  579  +  577  >i/*,  546  ^/*,  486/*fi,  407  +  405  /*/*, 
and  865  fifi ;  they  are  prepared  by  C.  P.  Goerz.  A.  W. 

12e^.  Elastic  Deformation  and  Selective  Absorption,  P.  Sel^nyi.  (Deutsch. 
Phys.  GeselL,  Verh.  15.  8.  pp.  290-291,  April  80,  I918.)--Gives  an  account 
of  experiments  made  with  the  object  of  ascertaining  whether  pressure 
applied  to  a  ruby,  cut  perpendicular  to  the  optic  axis,  had  any  effect  on 
the  absorption  spectrum.  Pressures  up  to  about  150  kg./mm.'  were  employed, 
but  no  positive  result  was  obtained.  The  experiment  was  carried  out  at 
liquid-air  temperature,  at  which  H.  du  Bois  has  shown  [Abstracts  Nos.  1108 
(1908)  and  67  (1909)]  that  the  absorption  spectrum  of  ruby  exhibits  very  fine 
lines.     [See  also  Abstract  No.  888  (1902).]  A.  W. 

1265.  Effect  of  Reflection  from  a  moving  Mirror  on  the  Velocity  of  Light. 
A.  A.  Michelson.  (Astrophys.  Journ.  87.  pp.  190-198,  April,  1918.)— 
According  to  the  undulatory  theory  of  light  the  velocity  of  light  is  independent 
of  the  velocity  of  the  source,  and  of  the  velocity  of  a  mirror  at  which  it  is 
reflected.  According  to  the  emission  theory  the  resultant  velocity  from  a 
moving  source  is  increased  by  the  component  of  the  velocity  of  the  source. 
But  it  appears  that  different  forms  of  emission  theory  require  different  results 
on  reflection  from  a  moving  mirror.  If  the  light-corpuscles  are  reflected  as 
projectiles  from  an  elastic  wall,  then  the  velocity  of  light  should  be  increased 
by  twice  the  component  of  the  velocity  of  the  mirror  [Abstract  No.  56  (1918)]. 
The  following  arrangement  was  devised  for  the  purpose  of  deciding  the 
question  experimentally.  Light  from  a  source  S  falls  at  45°  incidence  on  a 
lightly  silvered  mirror  A.  The  reflected  pencil  goes  to  a  mirror  D,  thence  to 
a  concave  mirror  E,  to  a  second  mirror  C  (revolving  about  the  same  axis  O  as 
the  mirror  D),  whence  it  proceeds  to  a  plane  mirror  B,  and  is  reflected  back 
to  A.  The  pencil  transmitted  by  A  follows  the  same  path  in  the  opposite 
direction,  returning  via  DA  to  the  starting-point,  where  it  meets  the  first 
pencil,  producing  interference  fringes  which  are  observed  by  means  of  a 
telescope  with  micrometer  eyepiece.  Theory  shows  that  the  displacement  A 
of  the  fringes  seen  in  the  telescope  is  given  by  A  =  4D(2  —  r)v/XV,  where  D 
is  the  distance  OE,  V  is  the  velocity  of  light,  v  the  component  of  the  velocity 
of  the  mirror  in  the  direction  of  the  reflected  pencil,  and  r=2  according  to 
the  elastic  impact  theory,  r=l  if  the  mirror  surface  acts  as  a  new  source, 
while  r  =  0  on  the  undulatory  theory.  The  experiment  was  tried  under  the 
following  conditions  :  The  revolving  mirrors  were  mounted  on  the  shaft  of  an 
electric  motor,  the  speed  of  which  could  be  varied  from  zero  to  1800  r.p.m. 
The  distance  /  between  the  centres  of  the  mirrors  was  26*5  cm.,  and  the 
distance  OE  was  608  cm.  Light  of  mean  wave-length  06  /i  was  used.  The  dis- 
placement formula  for  r= 0  becomes  A  =  8irN/D/60\V,  where  N  is  the  number 
of  turns  per  min.,  and  on  substitution  of  the  above  values,  putting  N  =  1000, 
A  was  found  to  be  876.  The  mean  value  of  the  observed  displacement  was 
8*81.  Hence  it  appears  that  within  the  limit  of  error  of  experiment  (say  2  %) 
the  velocity  of  a  moving  mirror  is  without  influence  on  the  velocity  of  light 
reflected  from  its  surface.  Assuming  that  the  effect  is  actually  nil,  this 
interference  method  may  be  used  to  measure  the  velocity  of  light  with  an 
order  of  accuracy  equal  to  that  of  the  improved  Foucault  method,  or  of  the 
"combination"  method  [Abstract  No.  1508(1902)].  Anyone  of  these  three 
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methods  is  capable  of  furnishing  resoits  of  the  order  of  accuracy  of  1  in  10^ ; 
and  differential  measurements  {e.g.  with  the  light  of  the  two  limbs  of  the  sun) 
can  be  obtained  with  a  still  higher  degree  of  precision  ;  thus  the  effect  of  a 
moving  source  on  the  velocity  of  light  could  be  determined.  A.  W. 

1266,  Refractive  Indices  of  Gases  under  High  Pressures,  II.  Dispersion  of 
Air  and  of  Carbon  Dioxide.  L.  H.  Siertsema.  (Konink.  Akad.  Wetensch. 
Amsterdam,  Proc.  15.  pp.  925-981,  April  24,  1918.)— The  measurements  on 
these  two  gases  were  made  exactly  as  with  hydrogen  [see  Abstract  No.  801 
(1912)] .  The  dispersion  constants  for  air  were  found  to  be  the  same  for  all 
pressures  up  to  about  100  atmos.,  their  values  being  as  follows  : — 

X  =  0-644        0-646  0-609  0472  0*486  0-405 

0-9945  1  10030        10067        10114        10166 

These  results,  which  are  tabulated  together  with  those  of  other  observers, 
can  be  expressed  by  the  formula — 

c  =  (n  —  l)l{nt  —  1)  =  0-98086(1  +  0-0056876/X»  +  0  00005401/X*). 

With  carbon  dioxide  the  dispersion  is  independent  of  the  pressure  up  to 
the  saturation  pressure.    The  results  obtained  are  as  follows  : — 


X  =0-644 

0-546 

0-509 

0472 

0-480 

0-405 

0-9987 

1 

10084 

1-0074 

10126 

10181 

The  interpolation  formula  expressing  these  values  is — 

c  ==  («  —  l)/(fj^  -  1)  =  0-97781(1  +  0-0067868/X*  —  000000614/X*), 

which  is  in  good  agreement  with  the  theoretical  dispersion  formula ;  the 
wave-length  in  vacuo  is  calculated  to  be  0  07982  fi,  T.  H.  P. 

1267.  Electric  Double  Refraction.  C.  Gutton.  (Comptes  Rendus,  156. 
pp.  1870-1878,  May  5,  1913.)— In  a  previous  paper  [Abstract  No.  1131 
(1918)]  the  author  has  shown  that  the  variations  of  electric  double  refraction 
of  liquids  do  not  follow  instantaneously  the  variations  of  the  electric  field. 
The  present  paper  describes  the  method  of  determining  the  time  required 
for  the  establishment  of  electric  double  refraction.  The  arrangement  of 
apparatus  was  the  same  as  for  the  earlier  experiments.  By  charging  the 
condensers  with  Hertzian  waves  of  lower  and  lower  frequencies,  a  point  is 
reached  at  which  the  compensation,  already  established  for  static  charges, 
holds  good  for  the  oscillatory  charges.  The  variations  of  intensity  of  the 
electric  field  are  then  slow  enough  to  allow  the  double  refraction  of  the  two 
liquids  to  reach  their  normal  values.  The  time  of  charging  of  the  condensers 
being  equal  to  the  time  during  which  the  Hertzian  waves  travel  J  wave- 
lengthy  the  measturement  of  this  wave-length  serves  to  determine  the  time 
required  to  establish  double  refraction  in  the  liquid  whose  double  refraction 
follows  less  quickly  the  variations  of  intensity  of  the  electric  field.  The 
electric  oscillations  were  produced  by  oscillators  of  the  Lecher  type,  the 
smallest  being  completely  immersed  in  vaseline,  and  a  Tesla  transformer  was 
used.  Th(^  Hertzian  waves  were  led  to  the  condensers  by  wires  16  m.  long, 
in  which  the  position  of  the  internodes  of  the  stationary  waves  obtained  by 
reflection  from  the  ends  could  be  observed.  Using  naphthalene  bromide 
and  carbon  disulpbide  it  was  found  that  with  oscillations  of  half  wave- 
length 850  cm.,  there  was  compensation  for  oscillatory  as  well  as  for  static 
charges.  For  half  wave-length  95  cm.  the  distance  apart  of  the  plates  of  one 
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of  the  condensers  had  to  be  diminished  by  8*5  %,  this  diminution  being 
smaller  and  smaller  as  the  half  wave-length  was  increased  to  850  cm.  From 
this  it  is  deduced  that  the  time  required  for  the  establishment  of  electric 
double  refraction  in  carbon  disulphide  is  1*4  x  10^  sec.  Other  experiments 
give  for  toluene  the  value  1*7  X  10~*  sec,  and  for  naphthalene  bromide 
0'6  X  10"^  sec.  These  results  are  of  the  order  of  magnitude  required  by  the 
theory  developed  by  Langevin,  according  to  which  the  phenomenon  is  the 
result  of  molecular  orientation.  A.  W. 

1268.  Measurement  of  Wave-length  Differences.  P.  P.  Koch.  (Ann.  d. 
Physik,  41.  1.  pp.  115-128,  May  22, 1918.)— Gives  first  a  discussion  of  Priest's 
method  of  measurement  [Abstract  No.  884  (1910)],  which  differs  from  the 
method  previously  adopted  with  the  Fabry  and  Perot  interferometer 
[Abstract  No.  1969  (1908)].  A  photometric  method  is  then  described,  in 
which  use  is  made  of  the  effect  of  a  weak  magnetic  field  on  the  red  Cd  line 
X6489.     [See  also  Abstracts  Nos.  1192  (1912)  and  410  (1918).]  A.  W. 

1269.  Optical  Constants  of  Sodium  and  Potassium,  R.  W.  and  R.  C. 
Duncan.  (Phys.  Rev.  1.  Sen  2.  pp.  294-808,  April,  1918.)— It  was  found 
possible  to  obtain,  and  preserve  indefinitely,  bright  surfaces  of  both  Na  and 
K  by  melting  the  metal  in  an  evacuated  chamber  of  special  construction,  and 
allowing  the  metal  to  solidify  in  a  small  capsule  with  plane  glass  ends,  the 
opening  being  finally  closed  with  paraffin.  The  experiments  described  show 
that  metallic  Na  has  the  lowest  index  of  refraction  and  the  highest  reflecting 
power  of  any  metal  known.  This  is  in  agreement  with  Drude's  observations. 
The  value  of  the  refractive  index  for  Na  light  is  very  near  the  upper  limit 
(0*054)  set  by  Drude.  The  values  of  the  optical  constants  for  (1)  Na  and 
(2)  K  were  found  to  be — 


X. 

If. 

K. 

4^. 

^. 

R. 

/6650 

0051 

650 

72°  11' 

44°  29' 

97*7 

5893 

0-044 

550 

68°  51' 

44°  29' 

971 

(1) 

. 

5460 

0052 

42-6 

*   68°  48' 

44°  20' 

96-5 

4720 

0057 

38-8 

66°  29' 

44°    9' 

95-2 

L4850 

0*058 

81*7 

66°    0' 

44°    6' 

94-8 

^6650 

0066 

26-8 

65°  27' 

43°  56' 

98*8 

(2) 

5893 

0*068 

221 

62°  58' 

43°  42' 

920 

14720 

0*070 

148 

57°    9' 

43°    0' 

86*9 

The  curve  connecting  n  and  X  for  Na  shows  a  distinct  minimum  near  the 
D-line.  Next  to  Na,  K  has  the  lowest  index  of  any  metal.  Its  reflecting 
power,  however,  is  slightly  less  than  that  of  either  Ag  or  Na.  A.  W. 


1270.  Dispersion  of  Metals.  L.  P.  Wheeler.  (Amer.  Journ.  Sci.  85. 
pp.  491-508,  May,  1918.  Phil.  Mag.  25.  pp.  661-679,  May,  1918.)— From  an 
examination  of  the  available  data  on  the  dispersion  of  Ag,  Cu,  Au,  Ni,  and 
Co,  it  is  concluded  that  the  inaccuracies  in  the  experimentally  determined 
values  of  the  optical  constants  of  these  metals  are  too  great  to  allow  of  much 
dependence  to  be  placed  on  them  except  for  relative  values.  These  uncer- 
tainties limit  seriously  the  information  to  be  derived  from  the  measurements, 
and  suggest  the  desirability  of  obtaining  data  on  the  dispersion  of  Hg,  for 
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which  metal  the  causes  of  the  inaccuracies  can  be  eliminated.  From  a 
comparison  of  the  data  with  the  dispersion  formulae  )rielded  by  the  electron 
theory,  it  appears — (i)  That  the  number  of  free  electrons  is  not  a  constant, 
but  increases  with  the  frequency  of  the  currents  set  up  by  the  incident 
radiation;  slowly  and  uniformly  in  the  infra-red,  and  more  rapidly  in  the 
regions  where  the  metals  are  more  transparent.  The  explanation  of  this 
phenomenon  is  so  involved  with  that  of  the  mechanism  of  metallic  absorption 
in  general,  that  a  wholly  satisfactory  elucidation  of  it  seems  to  be  impossible 
at  the  present  time,  (ii)  That  the  dispersion  of  the  so-called  dielectric 
constant  for  these  metals  can  be  determined.  It  is  seen  to  consist  of  two 
parts,  of  which  that  which  depends  on  the  presence  of  free  electrons  is  more 
important  than  the  other  or  pure  dielectric  term,  especially  at  the  shorter 
wave-lengths.  It  also  appears  that  the  form  of  the  dispersion  curves  found 
is  not  inconsistent  with  that  demanded  by  theory,  although  the  inaccuracies 
of  the  data  do  not  permit  a  satisfactory  investigation  of  this  point.  [See  also 
Abstracts  Nos.  1889  (1908)  and  869  (1912).]  A.  W. 

1271.  Trend  of  Geometrical  Optics.  S.  P.  Thompson.  (Optical  Conven- 
tion,  Proc.  2.  pp.  297-804, 1912.  Phys.  Soc.,  Proc.  24.  pp.  859-867,  Oct.,  1912. 
Abstract.) — With  the  exception  of  the  formation  of  images  upon  the  retina 
of  the  eye,  and  the  system  proposed  by  Biot  and  Bosscha,  and  adopted  by 
Cornu  and  Sissingh,  the  method  of  Gauss  for  the  treatment  of  lens  systems 
by  means  of  points  and  planes,  as  amplified  by  Listing  and  Toepler,  and 
further  developed  by  Blakesley,  is  now  universally  accepted,  and  the  author 
points  out  its  applicability  to  the  solution  of  many  lens  problems.  The  need 
for  improvement  in  defining  the  different  uses  of  the  terras  magnification, 
positive  and  negative^  is  suggested,  as  also  for  suitable  EngUsh  equivalents 
for  the  German  terms  Scheitel,  Schnittweite,  Durchbiegung,  Durchrechnung, 
Abbildung,  Porrhallaxie.  W.  H.  Si. 

1272.  Polarisation  of  Light  by  Internal  Diffusion,  G.  Ditntner.  (Akad. 
Wiss.  Wien,  Ber.  121.  2a.  pp.  1517-1588,  Oct.,  1912.)— This  is  the  fifth  of  a 
series  of  communications  on  the  above  subject ;  it  is  partly  theoretical  and 
partly  experimental,  the  results  being  summarised  in  seven  tables  and  eleven 
diagrams  showing  a  number  of  graphs  co-ordinating  percentages  of  light 
polarised  and  angles.     [See  Abstract  No.  1025  (1912).]  E.  H.  B. 

1273.  Demonstration  of  Spectrum  Colours,  M.  Siegbahn.  (Phys. 
Zeitschr.  14.  p.  412,  May  1,  1918.) — Photographs  of  spark  spectra  may  be 
shown  in  their  original  colours  by  using  the  apparatus  with  which  they  were 
taken,  or  some  apparatus  giving  the  same  dispersion,  for  projection.  A 
direct-vision  spectroscope  is  most  convenient.  The  slit  is  placed  in  contact 
with  the  lantern  condenser.  The  continuous  spectrum  of  the  arc  then 
illuminates  the  diapositive  in  the  proper  colours,  and  the  image  of  the  dia- 
positive,  thus  coloured,  is  projected  on  a  screen  by  another  lens.         E.  E.  F. 

1274.  Arc  and  Spark  Spectra  of  Calcium,  O.  Holtz.  (Zeitschr.  wiss. 
Phot.  12.  pp.  101-121,  May,  1918.) — Describes  measurements  of  the  wave- 
lengths of  the  lines  in  the  arc  and  spark  spectra  of  Ca  in  international  units. 
The  results  are  tabulated  and  compared  with  previous  measurements. 
The  wave-lengths  are  given  of  the  lines  in  three  groups  of  chloride  bands. 

A.  W. 
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1275.  Effect  of  Self-induction  on  the  Spark  Spectra  of  certain  Non-metallic 
Elements.  G.  V.  Morrow.  (Roy.  Dublin  Soc,  Proc.  18.  39.  pp.  607-^20, 
May,  1918.) — The  spectra  of  the  following  substances  were  examined,  using 
both  gold  and  carbon  electrodes,  with  and  without  self-induction  :  N,  O,  H, 
CI,  Br,  I,  S,  P,  BCls,  SiCl4,  SOi,  H,S,  CO,,  CO,  and  HQ.  It  was  found  that 
sparking  between  electrodes  in  an  atmosphere  of  any  kind  gives  the  principal 
lines  of  the  line  spectra  of  the  elements  present  in  the  atmosphere,  and  as  a 
rule  with  greatest  intensity  when  self-induction  is  not  introduced.  In  the 
case  of  hydrogen,  the  only  electro-positive  gas  examined,  the  effect  of  self- 
induction  is  to  intensify  and  sharpen  the  H  lines,  and  to  remove,  or  nearly  so, 
the  lines  of  gold  or  carbon ;  whereas,  in  the  case  of  electro-negative  gases 
such  as  O  and  N,  the  effect  of  self-induction  is  to  remove,  or  almost  entirely 
remove,  the  spectra  of  these  gases,  the  gold  and  carbon  alone  showing.  With 
elements  sudi  as  CI,  Br,  and  I,  the  effects  of  self-induction  are  not  so 
pronounced.  In  the  case  of  carbon  the  effects  of  self-induction  are  pro- 
nounced and  very  remarkable.  First,  with  self-induction,  the  three  bands 
attributed  to  cyanogen  are  seen  clearly  defined  in  almost  any  atmosphere 
except  H,  but  without  seU-induction  only  the  one  band  at  X8888'6  is  seen,  and 
it  also  is  seen  in  any  atmosphere  except  H.  Adopting  the  theory  of  Schuster 
and  Hemsalech,  that  the  current  is  conveyed  across  the  gap  at  first  by  the  air 
when  there  is  no  self-induction,  it  is  concluded  that  under  these  conditions 
the  temperature  is  too  high  for  cyanogen  to  be  formed  by  the  carbon 
electrodes  and  any  trace  of  N  present.  If  this  be  so,  the  band  which  remains 
when  self-induction  is  absent  is  probably  due  to  carbon  2md  not  to  cyanogen. 
[See  also  Abstract  No.  858  (1912).]  A.  W. 

1276.  Absorption  of  Light  by  Water  changed  by  Presence  of  Strongly 
Hydrated  Salts,  J.  S.  Guy,  E.  J.  Shaeffer  and  H.  C.  Jones.  (Amer« 
Chem.  Journ.  49.  pp.  265-286,  April,  1918.  Phys.  Zeitschr.  14.  pp.  278-288, 
April  1, 1918.  Chem.  News,  108.  pp.  26-29,  July  18,  and  pp.  87-41,  July  25, 
1918.)— By  means  of  the  radiomicrometer  it  has  been  shown  that  water  con- 
taining strongly  hydrated  salts  such  as  the  chlorides  of  magnesium,  calcium, 
and  aluminium  is  more  transparent  than  pure  water,  and  that  the  band  is 
shifted  towards  the  region  of  longer  wave-lengths.  The  suggestion  is  made 
that  the  water  combined  with  the  salt  has  a  smaller  absorptive  power  than 
free  uncombined  water.  T.  M.  L. 

1277.  Absorption  of  Light  by  Inorganic  Salts,  VII.  Aqueous  Solutions  of 
Iron-Salts,  J.  S.  Anderson.  (Roy.  Soc.  Edinburgh,  Proc.  88.  pp.  85-43, 
1912-1918.) — The  absorption -bands  in  the  visible  spectrum  shown  by  solutions 
of  ferric  chloride  in  alcohol  do  not  occur  in  the  aqueous  solutions,  but  the 
infra-red  band  at  about  1  /« is  very  marl^ed  in  the  case  of  the  chloride,  nitrate, 
and  sulphate,  increasing  in  height  and  moving  towards  the  visible  region  on 
dilution ;  in  the  case  of  the  bromide  the  band  shifts  in  the  same  direction,  but 
the  height  increases  on  dilution.  The  general  absorption  in  the  visible  region 
increases  on  dilution  in  the  case  of  ferric  nitrate  and  sulphate,  decreases  in 
the  case  of  the  bromide,  and  first  decreases  and  then  increases  in  the  case  of 
the  chloride.  This  last  increase  of  absorption  in  dilute  solutions  is  more 
marked  after  keeping,  and  is  perhaps  due  to  the  formation  by  hydrolysis  of 
colloidal  ferric  hydroxide.  T.  M.  L. 

1278.  Absorption  of  Light  by  Inorganic  Salts,  VIII.  Alcoholic  Solutions 
of  Copper,  Cobalt,  and  Nickel  Salts   in  the  Ultra-violet,     A.  R.  Brown. 
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(Roy.  Soc.  Edinburgh,  Proc.  88.  pp.  44-48,  1912-1913.)— The  absorption  of 
light  by  copper  chloride  and  copper  bromide  iu  the  extreme  ultra-violet  is 
much  increased  by  changing  from  aqueous  to  alcoholic  solutions.  The 
qhanges  observed  on  increasing  the  concentration  of  nickel  chloride  in 
aqueous  solutions  are  carried  still  further  by  dissolving  in  alcohol :  they  are 
therefore  probably  caused  by  dehydration.  T.  M.  L. 

1279.  Theory  of  Band  Spccira,  J.  Stark.  (Phys.  Zeitschr.  14.  pp,  454- 
466,  May  16,  1913.) — A  reply  to  the  criticisms  of  Burger  and  Koenigsberger 
[Abstract  No.  697  (1913)].  The  emission  of  band  spectra  is  not  necessarily 
conditioned  by  a  total  splitting-off  of  valency  electrons.  The  latter  is  only  a 
special  case.  The  absence  of  the  Zeeman-effect  in  band  spectra  is  no 
objection  to  their  electronic  origin.  It  only  means  that  the  force  maintaining 
the  electron  in  its  orbit  is  not  directly  proportional  to  the  distance  from  the 
attracting  centre.  It  cannot,  in  fact,  be  that,  or  the  electron  could,  not 
be  split  off.  Valency  electrons  may  absorb  light  without  ionisation  taking 
place.  They  may  hand  on  the  energy  received  to  other  constituents  of  the 
atom.  E.  E.  F. 

1280.  Vacuum-tube  Discharge  in  a  Magnetic  Field,  N.  A.  Kent  and 
R.  M.  Frye.  (Astrophys.  Journ.  87.  pp.  183-189,  April,  1913.)— Describes 
an  investigation  of  the  changes  which  take  place  in  the  spectrum  of  the 
vacuum-tube  discharge  when  placed  in  a  magnetic  field.  A  brief  risumi  of 
previous  work  is  given  and  photographs  are  reproduced.  A  Hilger  single- 
prism  spectrograph  was  employed,  and  fields  up  to  26,000  gauss  were 
obtained  with  a  Weiss  electromagnet.  The  vacuum-tube  discharge  is 
certainly  a  complex  phenomenon,  owing  to  the  large  number  of  variables 
to  be  considered — potential,  current,  resistance,  temperature,  pressure, 
frequency,  and  composition  of  the  gaseous  mixture  contained  in  the  tube. 
The  magnetic  field  has  a  decided  effect.  Ordinarily,  in  a  given  tube,  the 
size  of  the  capillary  is  constant,  but  the  magnetic  field,  by  forcing  the  ions  to 
use  only  a  small  part  of  the  capillary,  virtually  changes  the  effective  cross- 
section.  This  increases  the  resistance  of  the  tube,  and  diminishes  the  value 
of  the  current  flowing.  Secondly,  the  mechanical  bombardment  of  the  walls 
of  the  tube  by  the  ions  liberates  material  from  the  glass  and  adds  to  the 
complexity  of  the  gaseous  mass  under  investigation ;  and,  thirdly,  these  same 
collisions  are  probably  one  of  the  factors  which  result  in  the  decomposition 
of  the  bombarding  ions  into  simpler  forms.  In  general,  then,  these  three 
factors  result  in  {a)  the  production  of  spectra  either  of  substances  already 
present  in  the  tube  as  impurities  or  of  dissociation  products  either  (6)  of  the 
original  gas  or  (c)  of  the  glass.  Examples  of  these  are  seen  in  (a)  the 
enhancement  of  the  hydrogen  lines  in  an  argon  tube  (which  contained 
hydrogen  as  an  impurity)  when  the  tube  was  subject  to  the  proper  con- 
ditions ;  (6)  the  change  from  the  band  to  the  line  spectrum  of  nitrogen  or  the 
production  of  the  oxygen  spectrum  in  a  carbon-monoxide  tube  ;  and  (c)  the 
production  of  not  only  the  sodium  but  the  oxygen  spectrum  from  the  glass. 
Some  peculiar  phenomena  were  observed  with  a  nitrogen  tube.  A.  W. 

1281.  "  The  Red  Lithium  Line."  P.  Zeeman.  (Konink.  Akad.  Wetensch. 
Amsterdam,  Proc.  15.  pp.  1180-1181,  May  80,  1918.  Phys.  Zeitschr.  14. 
pp.  406-406,  May  1,  1918.)— Magnetic  fields  only  resolve  spectrum  lines 
belonging  to  pair  series  or  to  threefold  series  into  complicated  types,  i.e, 
not  into  triplets.  The  cause  of  the  complicated  resolution  is  intimately 
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connected  with  the  presence  in  the  spectrum  of  natural  groups  of  two  or 
three  lines  (series-doublet  or  series-triplet).  It  has  nothing  to  do  with  the 
distribution  of  lines  in  series,  for  there  exist  connected  series  of  lines,  which 
are  resolved  into  triplets  by  magnetic  fields  [see  Abstract  No.  617  (1908)]. 
Lines  belonging  to  a  very  close  series-triplet  or  series-doublet  have  recently 
[see  Abstract  No.  419  (1918)]  been  found  by  Paschen  and  Back  to  influence 
each  other  in  a  very  peculiar  manner.  When  a  sufficiently  strong  magnetic 
field  is  applied,  a  normal  triplet  is  seen  instead  of  an  expected  superposition 
of  the  types  of  separation  of  the  compounds.  Lithium  was  one  of  the  metals 
investigated  by  Paschen  and  Back,  and  on  analogy  with  the  other  alkali 
metals  it  might  be  expected  that  the  Li  lines  are  very  close  pairs,  although 
opinions  have  been  expressed  that  the  laws  for  the  other  alkali  metals  do  not 
apply  to  Li.  The  author  investigates  the  problem  of  finding  whether  the  Li 
lines  are  really  very  narrow  pairs  or  not  by  means  of  a  method  previously 
described.  Inside  the  glass  tube  a  small  iron  or  copper  vessel  is  placed  to 
prevent  the  action  of  heated  lithium  on  the  glass.  The  observations  were 
made  in  the  second-order  spectrum  of  a  large  Rowland  grating.  The  red  of 
the  second  order  is  superposed  on  the  blue  of  the  third  order,  so  that  the  line 
6708  is  seen  in  the  absorption  spectrum  as  a  blue  line.  With  small  vapour 
density  the  line  resolved  into  two  components,  thus  establishing  the  expected 
analogy  with  the  other  alkali  metals.  That  component  of  the  double  line 
having  the  smaller  wave-length  appeared  the  most  intense.  The  distance 
between  the  components  was  much  smaller  than  that  calculated  from  the 
empirical  rule  for  elements  of  the  same  family.  H.  H.  Ho. 

1282.  Zeeman-effect  F.  Paschen  and  E.  Back.  (Ann.  d.  Physik, 
40. 6.  pp.  960-970,  April  29, 1918.) — A  continuation  of  previous  work  [Abstract 
No.  419  (1918)].  The  oxygen  triplet  X8947  was  studied  with  still  higher 
fields — ranging  up  to  about  40,000  gauss.  The  research  shows,  from  the 
marked  definition  of  the  parallel  oscillating  mean  component  of  the  resulting 
triplet,  and  the  exact  normal  displacement  of  the  mean  perpendicular 
oscillating  side  components,  such  a  close  approximation  to  the  normal  Zeeman 
triplet  that  it  can  be  concluded  that  the  magnetic  conditions  employed  yield 
the  exact  normal  triplet ;  thus  the  author's  theory  is  confirmed.  The 
hydrogen  lines  Ho  and  H^  were  also  investigated  for  fields  between  14,000 
and  82,000  gauss.  The  general  appearance  of  the  Zeeman  triplets  of  these 
lines  was  about  the  same  as  in  weaker  fields.  The  width  of  the  side-lines  was 
found  to  be  the  same  as  that  of  the  polarised  or  unpolarised  mean  component 
The  diminution  of  the  specific  displacement  Z(=AX/X*H)  with  increasing 
fields  does  not  seem  to  agree  with  the  discussion  of  Voigt  [see  Abstract 
No.  806  (1918)].  The  equal  breadth  of  the  side  and  mean  components  of 
the  triplets  are  not  compatible  with  the  first  part  of  Voigt's  discussion.  On 
the  other  hand,  it  should  be  noted  that  the  incomplete  polarisation  of  the 
mean  component  can  be  explained  by  the  theory.  Also  the  independent 
development  of  the  parallel  and  perpendicular  oscillating  components,  of 
which  the  oxygen  triplet  gives  a  further  example,  is  in  agreement  with  one  of 
Voigt's  suppositions.  A.  W. 

1283.  Aluminium  Lines  in  Canal  Rays.  J.  Stark,  R.  Kiinzer,  and 
G.  Wendt.  (Preuss.  Akad.  Wiss.  Berlin,  Ber.  14.  pp.  480-441, 1918.)— It  has 
previously  been  shown  that  certain  series  of  He  are  associated  with  the  He 
positive  singly-charged  atomions,  and  that  others  are  associated  with  the 
positive  doubly-charged  atomions  [Abstract  No.  982  (1918)].    In  the  present 
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paper  it  appears  that  Al  exhibits  similar  properties,  and  gives  evidence  of  the 
existence  in  front  of  the  kathode  of  singly-,  doubly-,  and  trebly-charged  ions, 
with  three  corresponding  velocity-intervals.  With  a  kathode  fall  of  potential 
of  less  than  about  8000  volts,  the  singly-  and  doubly-charged  Al-ions  pre- 
ponderate over  those  trebly-charged ;  with  a  kathode-fall  of  over  8000  volts 
the  number  of  trebly-charged  Al-ions  is  considerably  greater  than  that  of  the 
singly-  and  doubly-charged  ions.  The  singly-,  doubly-,  and  trebly-charged 
ions  are  the  carriers  of  different  spectral  lines.  To  the  spectrum  of  the 
singly-charged  ions  belongs  the  doublet  X8961'7,  X8944-2 ;  to  that  of  the 
doubly-charged  ions  the  line  X4668*6 ;  to  that  of  the  trebly-charged  ions 
the  lines  X4629-7,  X4618'0  and  X44800.  A.  W. 

1284.  Fluorescence  Spectrum  of  Iodine  Vapour,  J.  C.  McLennan.  (Roy. 
Soc,  Proc.  Ser.  A.  88.  pp.  289-296,  May  8,  1918.)— The  three  lines  5460*74, 
6769-60,  5790.66  of  the  Hg  arc  used  by  Wood  in  his  work  on  resonance 
spectra  [Abstracts  Nos.  42  (1912)  and  801  (1918)]  are  among  the  strongest  in  the 
Hg  arc  spectrum.  ^ The  object  of  the  present  research  was  to  detect,  if 
possible,  resonance  or  fluorescence  spectra  excited  by  other  Hg  lines, 
especially  the  stronger  lines  in  the  ultra-violet  region.  The  tube  used  con- 
sisted of  two  parts,  the  outer  part  being  made  of  glass  of  the  ordinary  Cooper 
Hewitt  design,  and  the  second  part  consisting  of  a  tube  of  clear  fused  quartz 
extending  well  inside  the  glass  tube  and  sealed  into  it  by  wax  joints.  The 
glass  tube  w*as  furnished  with  Hg  terminals  and  carried  the  Hg  arc.  Iodine 
in  crystals  was  inserted  in  the  quartz  tube,  which  was  then  highly  exhausted 
and  afterwards  sealed  off.  Thus  the  iodine  vapour  in  the  tube  was  subjected 
to  intense  illumination  by  light  of  wave-lengths  extending  beyond  X7000  and 
down  to  about  X1850.  Examination  of  the  light  issuing  from  the  exposed 
end  of  the  quartz  tube  showed  in  addition  to  the  ordinary  Hg  lines  a  number 
of  narrow  bands  extending  from  about  X4600  to  about  X2100.  Photographs 
reproduced  show  a  set  of  seven  well-marked  bands  between  X8841*7  and 
X8181'7  and  also  sets  approximately  equally  spaced  on  either  side  of  the  line 
X4858'8.  A  limited  series  of  bands  in  pairs  is  distinguishable  between  X8181-7 
and  X2898'7,  and  a  number  of  single  bands  can  be  seen  between  X2898*7  and 
X25867.  Below  X2586-7  the  bands  are  spaced  at  intervals  of  approximately 
20  A.  and  extend  to  the  limit  of  the  photograph.  A  wave-length  table  of  the 
heads  of  over  80  bands  is  given,  from  X4608  to  X2120.  With  no  iodine  in  the 
tube  no  bands  could  be  observed,  as  was  also  the  case  when  a  tu"be  of 
ordinary  combustion  glass  was  substituted  for  the  quartz  tube.  It  seems 
probable,  therefore,  that  the  emission  of  the  band  spectrum  is  a  true  resonance 
effect  stimulated  by  the  light  from  one  or  more  lines  in  the  Hg  arc  spectrum 
(doubtless  in  the  ultra-violet  region)  to  which  the  combustion  glass  tubing  is 
not  transparent.  Up  to  the  present  it  has  not  been  possible  to  pick  out,  with 
any  certainty,  the  lines  which  give  rise  to  the  new  resonance  spectrum,  but 
experiments  with  this  end  in  view  are  in  progress.  Explanations  are  given 
of  the  non-appearance  of  the  lines  of  the  Wood  resonance  spectra  on  the 
photographs.  The  conditions  are  favourable  for  the  absorption  of  the  lines 
of  the  Wood  spectra.  A.  W. 

1285.  Magnetic  Spectrum  of  p-raysfrom  Radio- Actinium.  O.  v.  Baeyer, 
O.  Hahn,  and  L.  Meitner.  (Phys.  Zeitschr.  14.  pp.  821-828,  April  15, 1918.) 
— A  preparation  of  radio-actinium  was  obtained  in  great  purity  by  repeated 
precipitation  with  ammonium  thiosulphate.  It  was  finally  deposited  electro- 
lytically  on  silver  wires  016  mm.  thick  from   an   HCl   solution.    Such  a 
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preparation  corresponded  radio-actively  to  0*05  mgm.  RaBr.  The  magnetic 
spectrum  was  obtained  as  before  [see  Abstracts  Nos.  1968  (1908),  245  (1912)], 
the  exposure  being  9  hours.  In  that  time  not  more  than  8*5  per  cent.  AcX 
and  of  its  disintegration  products  were  formed.  The  photograph  (reproduced) 
shows  7  distinct  groups  of  /S-rays,  whose  velocities  are  0*78,  0*67,  0'60,  0*68, 
0*49,  0-48,  and  0*88  respectively  of  the  velocity  of  light.  There  is  also  an 
indicatioil  of  unreflected  rays.  Further  experiments  with  much  stronger  fields 
(4000  to  5000  gauss)  show  them  to  be  y-rays.  E.  E.  F. 

1286.  X-ray  Fluorescence.  W.  Kaufmann.  (Phys.  Zeitschr.  14.  pp.  886- 
887,  May  1, 1918.)-<>>nfirms  E.  A.  Owen's  rule  [Abstract  No.  1197  (1^12)] 
that  the  absorption  of  fluorescent  X-rays  in  gases  is  inversely  proportional  to 
the  fifth  power  of  the  atomic  weight  of  the  emitting  metal,  and  extends  it  to 
a  list  of  twenty  substances.  The  rule  applies  sq  long  as  the  emitting  metal 
and  the  metal  contained  in  the  absorbing  gas  is  not  the  same.  E.  E.  F. 

1287.  X-ray  Luminescence  of  Mercury  Vapour.  St.  Landau  and  H. 
Piwnikiewicz.  (Phys.  Zeitschr.  14.  pp.  881-386,  May  1, 1918.)— Hg  vapour 
fluorescences  under  the  influences  of  X-rays.  The  fluorescence  increases 
with  the  density  of  the  vapour,  and  is  reduced  by  the  presence  of  other  gases. 
The  increase  of  the  luminous  intensity  is  not  simply  due  to  increase  of 
temperature.    The  spectrum  is  a  continuous  one.  E.  E.  F. 

1288.  Some  Relations  between  Kathode  and  Ronigen  Rays,  R. 
Whiddington.  (Rontgen  Soc,  Journ.  9.  pp.  28-28 ;  Discussion,  pp.  29-81, 
April,  1918.) — The  need  of  some  practical  and  precise  method  of  defining  the 
quality  of  a  beam  of  Rontgen  rays  has  long  been  felt,  and  various  proposals 
have  at  different  times  been  put  forward  and  submitted  to  the  test  of  experi- 
ments. None  of  the  methods  at  present  in  use  are  satisfactory.  The  mode 
of  definition  now  proposed  has  the  advantage  that  only  one  observation  is 
required,  and  this  can  be  made  in  a  few  seconds.  From  the  theoretical  stand- 
point the  method  is  very  fundamental.  The  proposal  is  to  express  the  quality 
of  Rontgen  rays  in  terms  of  the  speed  of  the  kathode  rays  striking  the  target 
within  the  focus  tube.  The  apparatus  consists  essentially  of  a  magnetic  field 
arrangement  to  sift  out  kathode  rays  of  a  definite  velocity  from  the  hetero- 
geneous bundle  usually  obtained  when  a  coil  is  used  with  a  soft  tube,  and 
allowing  this  sifted  beam  to  fall  on  an  antikathode.  The  Rontgen  rays  so 
produced  can  then  be  examined  in  the  usual  way  with  ionisation  chamber  and 
electroscope^  It  is  found  that  so  long  as  tlie  speed  of  the  particles  striking 
the  antikathode  does  not  exceed  a  certain  critical  value  (depending  on  the 
material  of  the  radiator)  there  is  hardly  any  ionisation  in  the  ionisation 
chamber,  but  if  the  speed  exceed  this  critical  value  there  is  a  strong  ionisa- 
tion. Barkla  has  shown  that  with  each  element  is  associated  a  fluorescent 
radiation.  If  at  this  critical  point  the  velocity  of  the  kathode  rays  striking  the 
antikathode  is  measured,  then  it  is  known  that  rays  moving  with  this  velocity 
emit  Rontgen  rays  of  slightly  greater  penetrating  power  than  the  fluorescent 
radiation  of  the  element  of  which  the  radiator  is  composed.  This  critical 
speed  is  measured  for  several  elements,  and  the  results  are  given  in  tabular 
form.  From  these  results  the  important  conclusion  is  drawn  that  in  order  to 
excite  fluorescent  radiation  characteristic  of  the  element  of  atomic  weight  A, 
a  focus  bulb  in  which  the  kathode  rays  are  moving  with  a  speed  of  at  least 
A  X  10*  cm./sec.  must  be  used.  Thus  in  order  to  define  at  any  instant  the 
Rontgen  rays  all  that  is  necessary  is  to  determine  the  velocity  of  the  kathode 
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rays  by  a  magnetic  deflection  method.  If  in  addition  the  absorption 
coefficient  in  aluminium  of  the  rays  is  required  no  additional  measurements 
are  necessary  ;  the  table  given  indicates  the  value  of  the  absorption  coefficient 
of  the  hardest  rays  emitted  by  the  bulb,  and  it  is  shown  that  the  quality  of 
any  beam  of  Rontgen  rays  is  completely  defined  by  determining  the  quality 
of  its  hardest  component.  A.  A.  Campbell-Swinton.  (Nature,  91.  p.  426, 
June  26,  1913.)  A.  E.  G. 

1289.  Reflection  of  X-rays.  J.  Stark.  (Phys.  Zeitschr.  i4.  pp.  319-821, 
April  15,  1913.) — In  connection  with  the  explanation  of  the  "diffraction" 
effects  observed  by  Friedrich,  Knipping  and  Laue  [Abstract  No.  1153  (1913)], 
as  affected  by  the  observations  of  Bragg  and  of  Barklaahd  Martyn  [Abstracts 
Nos.  604  and  180  (1913)],  the  author  modifies  his  original  hypothesis 
[Abstract  No.  182  (1913)]  and  emphasises  the  selective  scaftering  of  X-rays 
rather  than  their  selective  absorption.  The  phenomenon  is  analogous  to 
reflection  from  a  somewhat  rough  surface  at  grazing  incidence.  Interference, 
if  produced,  would  take  place  on  the  plan  of  Newton's  rings.  E.  E.  F. 

1290.  X-ray  Interference  Phenomena  in  Non-crystalline  Bodies.  W. 
Friedrich.  (Phys.  Zeitschr.  14.  pp.  317-319,  April  16,  1913.)— Interference 
phenomena  somewhat  analogous  to  those  obtained  in  crystals  by  Knipping, 
Laue,  and  the  author  [Abstract  No.  1163  (1913)]  are  also  obtained  with  some 
amorphous  bodies.  Soft  wax  shows  several  concentric  rings  (reproduced). 
Canada  balsam,  paraffin,  paraffin  oil,  amber,  and  meerschaum  show  indications 
of  rings,  or  at  all  events  a  distribution  of  intensity  suggestive  of  diffraction. 
The  author  suggests  that  these  rings  are  analogous  to  haloes,  and  that  the 
scattering  bodies  are  atoms,  irregularly  distributed.  The  wave-length  of  the 
X-rays  would  in  that  event  have  to  be  10"®  cm.  That  it  is  an  atomic 
phenomenon  is  suggested  by  the  fact  that  the  behaviour  of  liquid  and  solid 
paraffin  is  nearly  the  same.  When  wax  is  compressed  in  a  direction  normal  to 
the  rays,  the  rings  disappear  in  a  direction  normal  to  the  line  of  compression. 

E.  E.  F. 

1291.  Peripheral  Effect  with  X-rays.  W.  F.  D.  Chambers  and  I.  G. 
Rankin.  (Nature,  91.  p.  897,  June  19,  1913.)— Whilst  repeating  the  now  well- 
known  experiments  of  Barkla,  Laue,  and  others,  the  authors  accidentally  met 
with  the  following  effects.  By  inadvertence  the  edge  of  a  piece  of  mica 
intercepted  a  direct  beam  of  X-rays,  and  the  recording  photographic  plate 
showed  pronounced  black  and  white  bands  along  the  X-ray  shadow  of  the 
edge  of  mica.  Further  experiments  with  mica,  glass,  and  metals  also  gave 
the  effect,  the  edge  of  the  shadow  being  bounded  by  a  well-defined  black 
band  in  the  dark  portion  of  the  field  with  a  light  band  in  the  lighter  half. 
The  metals  tried  and  giving  bands  include  lead,  iron,  zinc,  copper,  and 
aluminium.  E.  H.  B. 

1292.  Reflection  of  X-rays.  M.  Laue.  (Phys.  Zeitschr.  14.  pp.  421-423, 
May  16, 1913.) — Discusses  the  various  alternative  theories  advanced  by  Stark, 
Bragg,  Mandelstam,  Rohmann,  and  others  [see  Abstracts  Nos.  266,  604,  990- 
996  (1913)].  The  author  sees  in  none  of  these  a  refutation  of  the  interference 
theory.  The  most  formidable  argument  against  the  latter  lies  in  the  small  effect 
of  heat,  but  this  applies  also  to  the  rival  theories.  Apart  from  this,  the  inter- 
ference theory  of  X-ray  patterns  means  only  an  extension  of  the  ordinary 
theory  of  the  grating  to  the  case  where  the  grating  element  is  large  compared 
with  the  wave-length.  E.  E.  F. 
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1293.  Vibration  Frequency  of  X-rays,  G.  Zempl^n.  (Phys.  Zeitschr.  14. 
pp.  428-424,  May  15,  1918.) — The  discovery  of  interference  patterns  due  to 
X-rays  [Abstract  No.  1168  (1918)]  puts  the  X-ray  wave-length  between  1  and 
6  X  10~*  cm.,  say  8  X  10-^  cm.  This  means  a  frequency  of  10**.  On  Planck's 
theory  of  quanta,  the  elementary  quantum  of  energy  conveyed  by  X-rays 
should  therefore  be  6*65  X  10^  erg.  This  can  be  controlled  by  W.  Wien's 
data  concerning  the  efficiency  of  transformation  of  kathode  rays  into  X-rays, 
which  amounts  to  about  1  in  1000.  Now  the  energy  of  a  kathode-ray  particle 
is  its  charge  multiplied  by  the  p.d.,  both  in  e.s.  units.  It  is  about  8  x  10-®,  so 
that  if  Tffiju  of  this  appears  as  an  energy  quantum  of  X-rays,  we  shall  g<&i  the 
quantum  8  X  10~",  which  is  some  800  times  smaller  than  is  required  by  the 
quanta  theory.  The  latter  can  be  saved  by  assuming  that  only  one  electron 
in  a  thousand  gives  rise  to  an  X-ray  pulse,  or  by  some  other  assumptions, 
none  of  which,  however,  are  entirely  approved  by  the  author.  E.  E.  F. 

1294.  X-ray  Diffraction  in  Gypsum.  J.  Herweg.  (Phys.  Zeitschr.  14. 
pp.  417-420,  May  16, 1918.) — Gypsum  has  two  cleavages  with  which  specially 
simple  diffractions  are  obtainable.  They  are  the  "silky"  and  the  "shell'' 
cleavage.  If  a  fine  pencil  of  X-rays  falls  on  to  one  of  these  cleavage  planes, 
making  an  angle  of  about  10°  with  it,  a  number  of  spots  are  obtained,  some, 
transmitted,  some  reflected,  all  lying  on  the  circumference  of  the  same  circle 
(reproduced).  The  same  phenomenon  is  obtained  with  an  ordinary  grating 
by  allowing  a  beam  of  light  to  fall  upon  it  grazingly  in  the  direction  of  the 
rulings.  The  author  shows  that  the  observation  can  be  simply  and 
accurately  explained  on  the  interference  theory.  He  suggests  that  this 
method  may  be  useful  for  determining  crystalline  angles  in  the  absence  of 
natural  angles.  E.  E.  P. 

1295.  Quantitative  Relation  between  the  Range  of  a- Particles  and  the  Number 
of  Charges  emitted  during  Disintegration.  A.  van  den  Broek.  (Phil  Mag. 
25.  pp.  740-742,  May,  1918.) — Rutherford  observed  that  there  appears  to  be 
a  relation  between  the  period  of  transformation  of  a  product  and  the  velocity 
of  the  a-rays  expelled  from  it.  Geiger  and  Nuttall  [see  Abstract  No.  168 
(1912)]  showed  that  in  the  great  majority  of  cases  the  range  of  the  a-particle 
increased  with  the  decrease  of  the  period  of  transformation.  Plotting  the 
logarithm  of  the  range  of  the  a-particle  against  the  log.  of  the  constant  of 
transformation,  the  products  of  the  uranium  and  radium  series  lie  nearly  on  a 
straight  line.  In  the  Th  and  Ac  series  again  most  of  the  products  lie 
approximately  on  a  straight  line  parallel  with  the  line  showing  the  relation 
for  the  Ur  Ra  series.  It  is  now  suggested  that  the  following  relations  seem 
to  exist,  first  between  the  initial  velocity  of  the  a-rays  and  the  number  of 
charges  expelled  during  disintegration  :  log  Vo  =  A  +  «B  ;  and  second, 
between  the  period  of  transformation  and  the  number  of  charges  expelled 
log  X  =  C  4-  nD ;  where  B  and  D  are  general  constants,  A  and  C  special 
constants  for  each  series,  and  n  is  the  number  of  charges  expelled.  A  curve 
is  given  in  which  log  Vo  is  plotted  against  n.  A.  E.  G. 

1296.  The  Laws  of  Deflection  of  a-Particles  through  Large  Angles,  H. 
Geiger  and  E.  Marsden.  (Phil.  Mag.  26.  pp.  604-628,  April,  1918.)— In  a 
former  paper  [see  also  Abstract  No.  698  (1912)]  it  has  been  shown  that  in  the 
passage  of  a-particles  through  matter  the  deflections  are,  on  the  average, 
small,  and  of  the  order  of  a  few  degrees  only.  It  was  also  shown  that  the 
results  could  be  explained  on  the  assumption  that  the  deflection  of  a  single 
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a-particle  is  the  resultant  of  a  large  number  of  very  small  deflections  caused 
by  the  passage  of  the  a-particle  through  the  successive  individual  atoms  of 
the  scattering  substance,  a- Particles  are,  however,  sometimes  turned  through 
very  large  angles.  This  is  made  evident  by  the  fact  that  when  a-particles  fall 
on  a  metal  plate,  a  small  fraction  of  them,  about  1/8000  in  the  case  of  Pt, 
appear  to  be  diffusely  reflected.  This  amount  of  reflection,  although  small,  is 
too  large  to  be  explained  on  the  simple  theory  of  scattering.  The  main  diffi- 
culty of  the  present  experiments  has  arisen  from  the  necessity  of  using  a  very 
intense  and  narrow  source  of  a-particles,  owing  to  the  smallness  of  the 
scattering  effect.  All  the  measurements  have  been  carried  out  by  observing 
the  scintillations  due  to  the  scattered  a-particles  on  a  zinc-sulphide  screen. 
The  object  is  to  test  a  theory  of  the  atom  proposed  by  Rutherford,  the  main 
feature  of  which  is  that  there  exists  at  the  centre  of  the  atom  an  intense, 
highly  concentrated,  electrical  charge^  The  verification  is  based  on  the  laws 
of  scattering  which  were  deduced  from  this  theory.  The  following  relations 
are  verified  experimentally.  The  number  of  a-particles  emerging  from  a 
scattering  foil  at  an  angle  ^  with  the  original  beam  varies  as  l/sin*(0/2),  when 
the  a-particles  are  counted  on  a  definite  area  at  a  constant  distance  from  the 
foil.  This  relation  is  tested  for  angles  varying  from  5°  to  150°,  and  over  this 
range  the  number  of  a-particles  varies  from  1  to  250,000  in  good  agreement 
with  the  theory.  The  number  of  a-particles  scattered  in  a  definite  direction 
is  directly  proportional  to  the  thickness  of  the  scattering  foil  for  small  thick- 
nesses. For  larger  thicknesses  the  decrease  in  velocity  of  the  a-particles  in 
the  foil  causes  a  somewhat  more  rapid  increase  in  the  amount  of  scattering. 
The  scattering  per  atom  of  foils  of  different  materials  varies  approximately  as 
the  square  of  the  atomic  weight.  This  relation  is  tested  for  foils  of  atomic 
weight  from  that  of  carbon  to  that  of  gold.  The  amount  of  scattering  by  a 
given  foil  is  approximately  proportional  to  the  inverse  fourth  power  of  the 
velocity  of  the  incident  a-particles.  This  relation  is  tested  over  a  range  of 
velocities  such  that  the  number  of 'scattered  particles  varies  as  1 :  10.  Quanti- 
tative experiments  show  that  the  fraction  of  a-particles  of  RaC  which  is 
scattered  through  an  angle  of  45°  by  a  gold-foil  of  1  mm.  air  equivalent 
(2*1  X  10~*cm.)  is  8-7  X  lO"'  when  the  scattered  particles  are  counted  on  a 
screen  1  sq.  mm.  area  placed  at  a  distance  of  1  cm.  from  the  scattering  foil. 
From  this  figure  and  the  foregoing  results  it  can  be  calculated  that  the 
number  of  elementary  charges  composing  the  centre  of  the  atom  is  equal  to 
half  the  atomic  weight.  A.  E.  G. 

1297.  Peneiraiing  y-Radiation,  A.  B.  Chauveau.  (Le  Radium,  10. 
pp.  69-75,  Feb.,  1918.)-— The  author  concludes  that  the  number  of  ions  pro- 
duced per  c.cm.  per  sec.  in  the  air  in  a  closed  vessel,  due  to  the  penetrating 
y-rays,  are  distributed  as  follows  : — (1)  Number  due  to  radio-active  products  in 
suspension  in  the  atmosphere,  0*1  to  0*2  ;  (2)  number  due  to  active  deposits 
carried  to  the  surface  of  the  earth  by  the  ordinary  atmospheric  fall  of 
potential  or  by  rain,  1  to  2 ;  (8)  number  due  to  the  radiation  from  radio- 
active matter  present  in  the  soil,  4  to  6.  The  variations  in  the  amount  of 
penetrating  radiation  at  the  same  place  are  presumed  to  be  due  to  variations 
in  the  amount  of  (2).  £.  M. 

1298.  Long-period  Actinium  Products,  O.  Hahn  and  M.  Rothenbach. 
(Phys.  Zeitschr.  14.  pp.  409-410,  May  1, 1918.)— A  process  for  preparing  pure 

«  AcX  is  described.  Its  half-period  is  11*6  days,  and  not  10'2  days  as  previously 
assumed.     Pure  Radio-Ac  and  pure  Ac  were  also  prepared.    The  half-period 
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of  19*5  days  for  the  former  was  corroborated.  Pure  Ac  has  no  activity  of  its 
own,  or  if  it  has  it  is  only  a  fraction  of  1  per  cent,  of  that  of  its  disintegration 
products.    It  may  possibly  emit  very  slow  /S-rays.  E.  E.  F. 

1299.  Age  of  Pleochroic  Haloes,    J.  Joly  and  E.  Rutherford.     (Phil. 
Mag.  25.  pp.  644-667,  April,  1918.) — It  is  now  well  established  that  the  minute 
circular  marks  seen  in  sections  of  certain  coloured  rock  minerals — notably 
the  coloured  micas— are  due  to  the  effects  produced  by  the  a-radiation  of 
a  centra]  radio-active  particle.     The  circular   mark  represents  the  section 
or  projection  of  a  sphere  defined  by  the  range  in  the  particular  containing 
mineral,  of  the  most  penetrating  a-ray  emitted.    Haloes  are  found  in  which 
the  effects  of  other  and  less  penetrating  a-rays  of  the  Ur  and  Th  families  may 
be  clearly  shown.    Thus  in  the  case  of  the  Ur  derivatives,  the  halo  may 
be  limited  by  the  range  of  RaA,  by  Ra  emanation,  by  Ra,  or  even  by  lo 
or  Ur.    The  halo  is  in  every  case  the  result  of  the  integral  actions  of  rays 
emitted  since  a  very  remote   period.     Haloes  in   the   younger  rocks  are 
unknown.    It  is  of  interest  to  seek  to  estimate  the  time  required  to  generate 
these  haloes.    This  can  be  done  if  the  following  data  are  available  : — (a)  The 
number  of  a-rays  which  will  produce  a  certain  intensity  of  staining  in  a 
particular  mineral.    (6)  The  mass  of  a  nucleus  of  a  halo  of  similar' or  compar- 
able intensity  of  staining  in  this  same  mineral,  and  from  this  an  estimate 
of  ithe  quantity  of  radio-active  substances  which   may  be  concerned   in 
generating  the  halo.    It  is  evident  that  while  the  numerical  values  involved 
in  (a)  can  be  obtained  with  a  considerable  degree  of  accuracy,  certain 
assumptions  enter  into  those  required  in  (b)  which  render  them  uncertain 
within  particular  limits.    Thus,  while  the  dimensions  of  the  nucleus  may 
be  determined  with  fair  accuracy  and  its  mineral  nature  inferred  with  con- 
siderable confidence  there  are  no  means,  at  present,  of  ascertaining  the 
amount  of  radio-active  material  it  contains*.    The  present  experiments  and 
observations  are  confined  to  the  brown  mica,  Haughtonite  of  Co.  Car  low. 
In  this  mica  haloes  due  to  the  Ur  family  of  elements  are  well  defined  and 
found  in  every  stage  of  development.    Some  of  the^  haloes  may  have  been 
formed  somewhat  subsequent  to  the  crystallisation  of  the  containing  mica. 
From  results  given  it  would  seem  safe  to  assume  10  %  of  Ur  as  an  upper 
limit  to  the  amount  now  contained  in  the  nuclei  of  the  haloes  in  this  mica. 
The  highest  of  the  measurements  obtained  point  to  an  age  not  less  than  four 
hundred  millions  of  years  as  the  time  required  to  generate  these  haloes  ;  in 
other  words,  as  the  age  of  the  early  Devonian.    This  is  somewhat  excessive 
compared  with  results  of  previous  estimates.    The  treatment  of  the  subject 
throughout  the  paper  has  been  such  as  to  render  this  a  minor  limit.    Experi- 
ments are  described  which  have  for  their  aim  the  ascertaining  the  number 
of  a-rays  required  to  produce  notable  staining  in  Carlow  mica.  The  following 
sources  of  error  are  also  inquired  into  :    (a)  The  nuclei  are  not  complete 
nuclei.     (6)  The  crystallographic    direction   in  which  a  part  of  the  ray 
traverses  the  mica  in  the  case  of  the  halo  is  not  the  same  as  that  in  which 
the  rays  move  in  the  mica  when  generating  the  experimental  darkening, 
(c)  Nothing  is  known  of  any  mode  by  which  the  mere  passage  of  time  can 
intensify  a  halo  or  increase  the  effects  of  original  ionisation.    {d)  The  rate 
of  formation  of  the  experimental  staining  is  very  fast  compared  with  the 
rate  of  formation  of  the  halo,    {e)  Exposure  to  light  does  not  appear  to  affect 
one  way  or  the  other  the  staining  produced  in  this   mica  by  the  a-ray. 
(/)  Thorium  is  absent  from  these  nuclei. 

No  Th  haloes  have  been  found  in  this  mica.  A.  E.  G. 
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1800.  Thermal  Conductivity  of  Crystals.  N.  Botez  and  H.  Hertenstein. 
(Phys.  Zeitschr.  14.  pp.  882-836,  April  16,  1918.)— Gives  some  results  of 
measurements  by  Voigt's  method  of  twin  plates  (1897).  A  rectangular  plate 
is  cut  out  of  a  crystal  in  a  plane  parallel  to  two  principal  arcs  of  conductivity. 
The  axes  of  co-ordinates  are  put  parallel  to  the  edges  of  the  plate.  Then 
the  plate  is  halved  by  cutting  along  the  X-axis  and  the  two  halves  are  made 
into  a  plate  of  the  original  size  after  turning  one  of  the  halves  through  180°. 
Then,  if  there  is  any  dilFerence  in  the  thermal  conductivities  along  the  two 
axes,  the  isothermals  will  show  a  break  at  the  junction  of  the  plates  when 
the  common  edge  is  heated.  Among  the  crystals  thus  observed  were 
aragonite,  topaz,  baryta,  vesuvian,  rutile,  calcspar,  dolomite,  quartz,  beryl, 
and  apatite.  The  greatest  angle  between  the  isothermals  ^was  observed 
in  quartz  (80°),  in  which  the  ratio  of  conductivities  is  0*57.  Rutile  was  the 
next  (28J°).    The  method  is  superior  to  that  of  isothermal  ellipses.      E.  E.  F. 

1301.  Thermal  Properties  and  Viscosity  of  Gases.  A.  Eucken.  (Phys. 
Zeitschr.  14.  pp.  824-882,  April  16,  1918.)— Examines  the  relation  k  =  Kc^rj 
between  the  thermal  conductivity  K,  the  specific  heat  c^  and  the  viscosity 
i|  [see  Abstracts  Nos.  180,  617  (1912)].  Gives  the  thermal  conductivities 
of  pure  He,  tt,  CO,  NO,  N,0,  NH,,  CH*,  C1H4,  and  CH«  at  21°,  and  of  these 
and  other  gases  at  278°.  Assuming  a  complete  exchange  of  energy  of  mole- 
coles  on  collision  the  factor  K  is  2*6  for  the  energy  of  translation,  1  for 
the  energy  of  rotation,  and  between  1  and  1*6  for  the  energy  of  oscillation. 
The  total  energy  assumes  a  corresponding  mean  value.  In  the  case  of 
hydrogen  the  value  of  K  becomes  nearly  2*5  at  very  low  temperatures,  which 
vahie  applies  to  monatomic  gases.  In  some  gases  the  transfer  of  energy 
is  imperfect,  and  K  falls  below  the  calculated  value.  In  helium  the  trans- 
lational  energy  is  imperfectly  transferred,  in  CS»,  NHs,  and  CO  the  rotational 
energy.  Avogadro's  number,  calculated  from  Nj,  Oj,  Ar,  and  COj  on 
Chapman's  theory,  gives  a  mean  value  68  x  10".  E.  E.  F. 

1802.  Latent  Heats  of  Chloroform  and  Benzene  and  of  their  Mixtures  between 
0°  and  80°.  J.  Fletcher  and  D.  Tyrer.  (Chem.  Soc.,  Joum.  108.  pp.  617- 
628,  April,  1918.)— The  principle  of  the  method  used  for  measuring  latent 
heats  is  as  follows  : — A  known  weight  of  the  liquid  is  placed  in  a  vessel 
immersed  in  a  thermostat;  the  pressure  on  the  vessel  is  maintained  equal 
to  or  slightly  less  than  the  saturation  vapour-pressure  of  the  liquid,  which  will 
consequently  evaporate  and  in  so  doing  absorb  heat  from  the  thermostat. 
This  absorbed  heat  is  the  latent  heat  measured.  Instead  of  measuring  the 
temperature  change  with  a  thermometer,  it  was  determined  indirectly  by 
heating  electrically  the  calorimeter  by  just  so  much  as  it  was  cooled  in  the 
vaporisation  of  the  liquid,  and  measuring  the  current  used  in  heating  by 
means  of  a  silver  voltameter.  The  latent  heats  of  pure  chloroform  and  pure 
•benzene,  and  mixtures  of  these  liquids  of  varying  compositions  were  thus 
determined  between  the  ordinary  temperature  and  the  boiling-points.  For 
any  given  mixture  the  latent  heat  is  found  to  be  a  linear  function  of  the 
temperature,  and  for  a  given  temperature  the  latent  heat  is  approximately  a 
linear  function  of  the  composition.  T.  S.  P. 
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1303.  Latent  Heat  of  Evaporation  of  Aqueous  Salt  Solutions,  R.  G. 
Lunnon.  (Phys.  Soc,  Proc.  25.  pp.  180-191,  April,  1918.)— The  author  has 
measured  the  heat  absorbed  in  the  vaporisation  of  steam  for  several  saturated 
aqueous  solutions  of  salts  as  well  as  for  some  unsaturated  solutions  of  varying 
concentration.  A  jacket  calorimeter  method  was  used,  a  measured  quantity 
of  heat  being  supplied  to  the  boiling  solution  by  means  of  a  small  electric 
lamp,  and  the  steam  weighed.  From  the  latent  heats  so  obtained  the  heats 
of  solution  of  the  various  salts  are  got  by  deducting  the  corresponding  latent 
heat  values  for  pure  water.  The  salts  investigated  were  sodium  and  potas- 
sium nitrates,  sodium  and  potassium  chlorides,  and  potassium  chromate  and 
dichromate.  L.  H.W. 

1304.  Thermodynamic  Properties  of  Twelve  Liquids  between  20°  and  80°  and 
up  to  12,000  kg.jcm.K  P.  W.  Bridgman.  (Amer.  Acad.,  Proc.  49.  pp.  4- 
114,  May,  1918.) — The  author  determines,  by  methods  essentially  similar  to 
those  used  in  his  previous  work,  volumes,  thermal  dilatation,  isothermal  com- 
pressibility, ^ork  of  compression,  heat  of  compression,  change  of  internal 
energy,  and  specific  heats  at  constant  pressure  and  volume  for  the  following 
substances  .-—Methyl,  ethyl,  propyl,  isobutyl  and  amyl  alcohol,  ether,  acetone, 
carbon  disulphide,  phosphorus  trichloride,  ethyl  chloride,  bromide  and  iodide. 
The  results  are  presented  in  numerous  diagrams  and  their  thermodynamic 
significance  is  discussed.  The  experiments  disclose  an  unexpectedly  compli- 
cated state  of  affairs  at  high  pressures,  in  many  cases  the  complete  reverse  of 
what  might  be  expected  from  low-pressure  observations.  Thermal  expansion 
may  decrease  with  increasing  temperature  apparently  for  all  liquids  above 
8000  kg./cm.* ;  this  is  shown  to  have  a  bearing  on  previous  theories.  The 
internal  energy  passes  through  a  minimum  value  and  increases  with  increas- 
ing pressure.  This  is  because  beyond  a  certain  pressure  the  attractive  forces 
do  less  work  than  is  done  by  the  external  forces  in  compressing  the  molecule. 
In  forming  a  theory  of  liquids  at  high  pressures  the  shape  of  the  molecule 
seems  worthy  of  consideration  because  of  the  proximity  of  the  molecules  at 
high  pressures.  The  author  shows  in  detail  the  plausibility  of  such  specula- 
tions. It  would  appear  from  the  author's  work  that  at  high  pressures, 
pressure  is  caused  by  something  additional  to  the  kinetic  reactions  of  the 
standard  theory.  H.  S.  R. 

1306.  Temperature  of  a  Wedge-shaped  Cavity  and  its  Use  as  a  Black  Body, 
B.  J.  Spence.  (Astrophys.  Journ.  87.  pp.  194-197,  April,  1918.)— Menden- 
hall  has  previously  described  the  properties  of  the  radiation  emitted  by  the 
interior  of  a  wedge-shaped  cavity  at  various  temperatures  [Abstract  No.  770 
(1911)].  If  the  temperature  of  the  wedge  could  be  determined  by  means  of  a 
thermo-couple  inserted  somewhere  within  the  wedge,  its  usefulness  would  be 
much  increased  ;  e,g,  it  could  be  used  as  a  black  body  for  the  calibration  of 
optical  pyrometers.  Again,  we  may  determine  the  relation  between  the  true 
temperature  of  a  substance  and  its  corresponding  black-body  temperature, 
using  a  pyrometer  to  determine  the  black-body  temperature ;  the  thermo- 
couple would  give  the  true  temperature.  To  measure  the  temperature  of  the 
wedge  a  thermo-couple  with  very  fine  wires  was  introduced  into  a  piece 
of  very  fine-bored  and  thin-walled  silica  tubing  of  the  same  length  as  the  Pt- 
foil  used  for  the  wedge.  The  foil  (8'6  x  i  cm.)  was  folded,  and,  at  the  folded 
part,  wrapped  completely  round  the  silica  tube,  the  projecting  part  of  the 
foil  forming  the  wedge.  Experiments  on  the  melting-point  of  gold  showed 
that  the  couple  gave  accurately  to  at  least  1  in  1000,  the  temperature  of  the 
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wedge,  also  that  the  radiation  from  the  interior  of  the  wedge  approximated 
more  closely  to  that  of  a  black  body  at  the  melting-point  of  gold  than  did  the 
black- body  furnace.  Experiments  on  the  difference  between  the  true  wedge 
temperature  as  determined  by  the  thermo-couple  and  the  corresponding 
black-body  temperature  indicated  by  the  radiation  from  the  exterior  of  the 
wedge  were  carried  out  for  temperatures  between  985°  C.  and  1680°  C.  The 
results  are  tabulated  and  agree  with  those  of  Waidner  and  Burgess  and  also 
those  of  Mendenhall.  A.  W. 

1306.  Principle  of  Least  Work  of  Deformation,  T.  Pdschl.  (Phys. 
Zeitschr.  14.  pp.  410-412,  May  1,  1918.)-— Referring  to  H.  Lorenz's  deduction 
of  the  principle  of  least  work  by  Ritz's  method  [Abstract  No.  540  (1918)],  the 
author  gives  a  more  direct  proof  that  the  internal  work  is  a  homogeneous 
quadratic  function  of  the  displacements,  and  the  external  work  a  homo- 
geneous linear  function.  E.  E.  F. 

1307.  The  Constant  in  the  Radiation  Law.  J.  de  Boissoudy.  (Ck>mptes 
Rcndus,  156.  pp.  1864-1866,  May  6, 1918.)— A  preceding  note  by  the  author 
contains  the  substitution  of  a  minimum  energy  term  in  Planck's  classical 
hjrpothesis,  to  render  applicable  the  principle  of  equipartition.  The  formulae 
of  Wien  and  Lorentz  for  the  energy  of  black  radiation  are  then  discussed. 
On  the  above  assumption  the  law  of  Stefan-Boltzmann,  viz.  W  =  uT*  is 
obtained,  where  u  is  the  constant  and  T  the  temperature.  The  experimental 
data  of  Fery  and  Drecq  are  next  discussed,  and  the  value  of  the  constant  u 
is  given  ;  its  value  is  higher  than  those  on  the  Planck  and  Kurlbaum  formulae. 

H.  H.  Ho. 

1308.  Radiation  Measurements.  II.  W.  Gerlach.  (Ann.  d.  Physik,  41.  1. 
pp.  99-114,  May  22,  1918.) — Discusses  the  various  determinations  of  the 
radiation  constant  and  defends  the  author's  value  of  Feb.,  1912,  with  the 
addition  ±  1  per  cent.  The  following  five  recent  values  are  given  for  this 
constant  9 : — 

Shakespeare  (Nov.,  1911) 567  X  10"" 

Gerlach  (Feb.,  1912) 5*90    „ 

Puccianti  (May,  1912)   596    „ 

Westphal  (Oct.,  1912)   554    „ 

Keene  (Dec,  1912) 5*89    „ 

[See  Abstracts  Nos.  1280  (1912),  99  and  1176  (1918).f  E.  H.  B. 

1309.  Theory  of  the  Accumulation  of  Energy  with  Intermittent  Illumination^ 
and  Basis  of  the  Law  of  Dark  Radiation,  £.  Marx.  (Ann.  d.  Physik,  41. 1. 
pp.  161-190,  May  22, 1918.)— Experiments  by  the  author,  in  conjunction  with 
K.  Lichtenecker,  on  the  accumulation  of  light-energy  when  employing  inter- 
mittent illumination^  lead  to  the  conclusion  that  the  amount  of  electronic 
emission  from  Elster  and  Geitel's  potassium  cells  is  completely  independent 
of  the« division  of  the  illuminating  energy.  Numerical  details  of  the  experi- 
ments are  given.  The  result  that  an  electro-optical  e£Fect  is  obtained  by  a 
light  intensity  of  6  x  10"®  erg/sec.  cm.*  is  worthy  of  note  with  respect  to  the 
theory  of  the  mechanism  of  emission  and  absorption,  being  directly  concerned 
with  the  fundamentals  of  the  law  of  dark  radiation.  Assuming  that  the 
electron  which  is  hberated  by  the  illumination  of  the  potassium  cells 
originates  from  a  resonated  oscillation,  the  energy  necessary  for  liberation 
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must  be  withdrawn  from  the  incident  light.  A  mathematical  treatment 
then  follows  for  the  case  when  the  max.  energy  is  abstracted  from  the  light, 
i.e.  when  complete  resonance  takes  place,  and  also  for  the  case  when  the 
electron's  oscillations  are  damped  by  the  radiation.  The  experimental  results 
are  then  compared  with  Lorentz's  value  for  the  limiting  energy  of  the  incident 
light  below  which  no  electro-optical  effect  can  take  place,  assuming  that  the 
light-energy  is  distributed  uniformly  over  the  wave-front  and  throughout 
the  volume.  The  comparison  shows  that  electro-optical  effects  have 
been  obtained  with  light  of  much  smaller  energy  than  the  above  theory 
demands.  After  considering  emission  theories,  the  author  remarks  that 
the  electro-optical  experiments  are  explicable  on  the  old  wave  theory  with 
certain  assumptions,  and  if  the  damping  term  in  the  fundamental  electronic 
equation  be  retained.  The  latter  involves  concentration  zones,  but  these  are 
compatible  with  the  wave  theory,  while  it  is  probable  that  the  measured 
intensity  of  light  is  an  average  value  from  waves  of  varying  amplitude. 
Lorentz  has  therefore  proposed  that  the  max.  intensities  possible  when  an 
average  is  assumed  may  account  for  the  electro-optical  phenomena.  The 
author  then  gives  a  mathematical  discu.ssion  of  the  problem  from  the  stand- 
point of  concentration  zones.  The  fundamental  principles  involved  in  the 
accumulation  of  energy  by  exposure  to  Rontgen  rays  are  next  considered, 
and  the  same  difficulties  encountered  as  in  the  case  of  electro-optical  effects. 
The  different  hypotheses  as  to  the  nature  of  the  concentration  zones  are  then 
critically  examined.  The  cause  of  no  gaseous  ionisation  taking  place  when 
ordinary  light  traverses  gases,  as  well  as  the  ionisation  effects  produced 
by  ultra-violet  light,  are  investigated,  and  the  conclusion  drawn  that  in  the 
assumption  of  concentration  zones,  whose  volumes  depend  on  the  wave- 
lengths, lies  the  possibility  of  explaining  gaseous  ionisation  by  different  light 
rays.  The  following  are  the  final  conclusions  : — (1)  The  negative  results  of 
experiments  to  establish  an  accumulation  with  very  feeble  light-energy,  using 
intermittent  illumination  of  duration  lO"'  sec,  and  the  appearance  of  an  electro- 
optical  effect  at  10~®  erg/cm.'  sec,  are,  on  the  assumption  of  an  isotropic  light 
distribution,  not  in  agreement  with  the  fundamental  electronic  equation  on 
the  one  hand  and  with  Planck's  radiation  law  on  the  other.  (2)  The  assump- 
tion of  concentration  zones  in  the  transversely  vibrating  light  rays,  of  volume 
equal  to  the  active  volume  of  the  vibrating  electron,  can  be  defended  on  the 
fundamental  equation  without  contradicting  the  electro-optical  phenomena. 
It  was  found  that  the  energy  portion  of  the  zones  was  only  O'01-O'OOl  % 
of  the  average  light-enei^'.  This  renders  possible  the  explanation  of  con- 
centration zones  as  abnormal  amplitudes  on  the  old  wave  theory.  On  the 
other  hand,  the  possibility  arises  of  accepting  Einstein's  interpretation  of  the 
zones  as  light-quanta.  (8)  Only  by  entire  omission  of  the  damping  term  can 
harmony  be  preserved  with  the  experimental  results  when  isotropic  light- 
distribution  is  retained.  Planck  has  thereby  founded  his  explanation  of  tiark 
radiation,  but  the  difficulties  are  so  considerable  that  this  explanation  appears 
to  possess  no  special  advantage  over  the  other.  (4)  The  production  of  kathode 
rays  by  y-  or  Rontgen-rays  appears  incapable  of  explanation  without  the 
assumption  of  concentration  zones,  even  if  the  wave  surfaces  are  of -sharp 
conical  form.  (6)  The  failure  of  ordinary  light  to  produce  gaseous  ionisation 
is  inexplicable  when  the  damping  term  is  omitted.  (6)  J.  ].  Thomson's 
interpretation  of  the  concentration  zones  as  necessitated  by  the  aether  thmst 
due  to  the  sudden  emission  of  an  energy  element  renders  possible  an 
experimental  criterion  for  the  existence  of  concentration  zones.     H.  H.  Ho. 
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1310.  Relative  Sound  Intensities  and  the  Rayleigh  Disc,  G.  W.  Stewart 
and  H.  Stiles.  (Phys.  Rev.  1.  Ser.  2.  pp.  809-816,  April,  1918.)— The 
absolute  intensity  of  sound  has  been  measured  principally  in  four  ways, 
viz. :— (1)  by  the  Rayleigh  disc  [Zernov,  Abstract  No.  1128  (1908)]  ;  (2)  by 
the  increased  pressure  at  a  reflecting  wall  [Altberg,  Abstract  No.  1471  (1904) 
and  Zernov,  Abstract  No.  2064  (1906)]  ;  (8)  by  measuring  pressure-changes  at 
nodes  of  stationary  waves  by  a  manometer  (Raps,  Ann.  d.  Physik,  86.  p.  278, 
1889);  and  (4)  by  optical  interference  methods  (Raps,  Ann.  d.  Physik,  60. 
p.  198, 1898,  and  Sharpe,  Science,  9. 1910, 1909,  p.  808). 

In  some  of  the  experiments  just  referred  to,  varying  measurable  sound 
intensities  were  produced,  but  in  such  a  manner  as  to  be  unavailable  for  the 
calibration  of  intensity-measuring  devices  of  various  kinds.  Indeed,  the 
authors  found  no  record  of  a  successful  eflfort  to  produce  known  varying 
intensities  available  for  testing  purposes.  The  inverse  square  law  is  quite 
inaccurate  even  out  of  doors. 

The  theory  of  the  acoustic  shadow  [see  Abstract  No.  886  (1912)]  produced 
at  any  distance  from  a  rigid  sphere  with  the  source  located  on  the  sphere 
suggested  a  method  of  producing  known  variations  of  intensity,  and  thus 
obtaining  a  calibration  device  for  sound-measuring  apparatus.  This  plan  was 
adopted,  the  sphere  being  of  cement  6  cm.  thick  and  186*9  cm.  circum- 
ference. The  sound  was  from  an  electric  fork,  of  266  per  sec,  and  issued 
from  an  opening  in  the  sphere  about  6  cm.  diam.  The  detector  was  a 
Rayleigh  disc,  having  a  mirror  0*6  cm.  in.  diam.  of  very  thin  microscope  cover 
glass  suspended  by  a  quartz  fibre,  its  period  being  6  sees.  The  results  show 
that  this  method  of  producing  relative  sound  intensities  is  a  practicable  one, 
and  that  the  theory  of  the  sound  shadow  is  correct  if  it  be  assumed  that 
the  deflection  of  the  Rayleigh  disc  is  proportional  to  the  energy.        E.  H.  B. 

1311.  Sensibility  to  Pitch,  II.  H.  Muraoka.  (Kyoto  Ck)ll.  Sci.  Engin., 
Mem.  6.  pp.  19-81,  Oct.,  1912.)— In  the  first  part  of  this  research  dealing  with 
the  range  from  n  =  128  to  1280  per  sec,  the  following  conclusions  were  drawn : 
If  dn  denote  the  increment  of  frequency  which  is  perceptible,  then  with  a 
purely  psychophysical  test  dnjn  =  0*0029 ;  with  a  second  or  interchanging 
test,  dn/n  =  0*0020 ;  while  with  a  mechanical  test  dnjn  =  0*0011.  The  present, 
or  second,  part  of  the  research  was  undertaken  to  extend  the  examination  to 
higher  and  lower  regions  of  pitch.  On  account  of  many  difficulties  this  has, 
however,  not  been  quite  accomplished.  The  author  finds  that  it  is  scarcely 
possible  at  present  to  speak  of  an  exact  value  of  dn/n,  so  much  depends  on 
the  manner  of  making  the  test.  Values  of  00081  and  000096  are  here 
obtained  by  various  methods.    [Sec  Abstract  No.  106  (1911).]  E.  H.  B, 

1312.  Artificial  Hiss.  E.  R.  Marie.  (Nature,  91.  pp.  871-872,  June  12, 
1918.)— In  reply  to  a  previous  query  as  to  the  artificial  production  of  a  hiss, 
it  is  here  suggested  that  a  piece  of  sheet  iron  or  compressed  charcoal  should 
be  held  in  the  small  pointed  flame  of  an  ordinary  foot  blowpipe  when  the  air 
supply  is  somewhat  in  excess  of  the  needs  of  the  flame.    By  adjusting  the 
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supply  of  gas,  the  pressure  of  air  and  the  position  of  the  iron  sheet,  sounds 
can  be  obtained  varying  from  /to  s  or  sh.  The  oxyhydrogen  flame  with 
slight  excess  of  oxygen  is  even  better.  The  air  entering  a  vacuum  desiccator 
through  a  narrow  stopcock  gives  a  fairly  good  s  sound. 

H.  L.  Kiek  (Ibid.)  points  out  that  a  loud  hissing  noise  accompanies  the 
passing  of  an  electric  arc  across  the  gap  in  such  a  lamp  as  is  used  for  optical 
lanterns.  The  actual  "  hiss "  sounds  much  more  of  a  sibilant  than  an  "  f ," 
such  as  is  produced  by  a  current  of  air  forced  under  pressure  through  a  small 
opening.    E.  B.  Titchener.    (Ibid.  p.  461.)  E.  H.  B. 

1313.  Mechanical  Maintenance  of  Vibrations  of  Bars,  Forks,  and  Plates,  H. 
Magunna.  (Comptes  Rendus,  166.  pp.  1878-1874,  May  6,  1918.)— Describes 
a  method  of  maintenance  of  vibration  of  forks,  etc.,  by  endless  belts  which 
are  rosined  and  thus  act  like  a  viohn  bow.  Instead  of  the  belt  a  cylindrical 
drum  or  a  flat  disc  may  be  used.  [For  photograph  of  apparatus  and 
description  of  its  application  to  musical-spark  emission,  see  Rev.  felect.  19. 
pp.  484-486,  May  2,  1918.]  E.  H.  B. 

1314.  Origin  of  Subjective  Combination  Tones,  J.  Peterson.  (Ann.  d. 
Physik,  40.  4.  pp.  816-816,  April  16, 1913.)— Discusses  the  various  views  held 
by  different  physicists,  and  cites  a  previous  publication  of  the  author's  to  the 
effect  that  the  conditions  favourable  to  the  production  of  combinational  tones 
are  found  in  the  liquids  of  the  cochlea.     [See  Abstract  No.  911  (1911).] 

E.  H.  B. 

1315.  Complex  and  Intermittent  Sounds.  Marage.  (Comptes  Rendus, 
156.  pp.  166-168,  Jan.  13, 1918.)— Discusses  by  aid  of  certain  vibration-traces 
the  education  of  deaf  mutes,  pointing  out  that  simple  vibrations  should  precede 
the  more  complex  and  intermittent  ones  that  are  needed  in  ordinary  speech. 

E.  H.  B. 

1316.  Theory  of  Edge  Tones.  W.  K6mg.  (Phys.  Zeitschr.  18.  pp.  1068- 
1064 ;  Discussion,  pp.  1064-1066,  Nov.  1,  1912.  Paper  read  before  the  84. 
Naturforscherversamml.,  Miinstcr,  Sept.,  1912.) — A  discussion  of  the  produc- 
tion of  tones  in  cases  where  a  blade-shaped  stream  of  air  strikes  an  edge  or 
corner  or  pipe  lips  without  a  pipe  space.  If  a  is  the  distance  from  the 
opening  through  which  the  air  issues  to  the  edge  which  it  strikes  and  the 
speed  of  the  flow  is  v,  it  is  calculated  that  the  frequency  of  the  tone  is 
vl2a  nearly.  E.  H.  B. 

1317.  Thunder.  W.  Schmidt.  (Akad.  Wiss.  Wien,  Ber.  121.  2a. 
pp.  2046-2062,  Nov.,  1912.)— This  is  a  preliminary  paper  describing  a 
registering  apparatus  which  gives  a  pressure-time  curve  for  thunder.  The 
paper  includes  a  reproduction  of  the  wavy  curve  thus  obtained.         E.  H.  B. 

1318.  Objective  Combination  Tones.  E.  Waetzmann  and  G.  MUcke. 
(Deutsch.  Phys.  Gesell.,  Verb.  16.  8.  p.  848,  April  80,  1918.)— Corrects  the 
description  of  Fig.  2  in  the  paper  to  which  this  is  a  supplement  [see  Abstract 
No.  649  (1918)].  E.  H.  B. 
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THEORY,  ELECTROSTATICS,  AND  ATMOSPHERIC  ELECTRICITY. 

1319.  Collisions  between  Gas  Molecules  and  Slow  Electrons,  J.  Franck 
and  G.  Hertz.  (Deutsch.  Phys.  Gesell.,  Verb.  16.  9.  873-890,  May  15, 1913.)— 
An  experimental  research,  of  which  the  chief  results  may  be  thus  sum- 
marised : — (1)  In  agreement  with  Lenard  it  is  found  that  the  free  paths  of 
the  electrons  at  speeds  between  10  and  2  volts  are  very  near  those  of  free 
paths  calculated  from  the  kinetic  gas  theory,  so  that  the  electron  affinity  and 
electric  charge  appear  to  have  no  marked  influence  at  these  speeds.  (2)  It  is 
shown  that  in  collisions  between  electron  rays  of  this  range  of  speeds  and 
molecules  of  helium  and  hydrogen  the  electrons  are  reflected  with  a  rela- 
tively small  loss  of  energy.  (3)  From  these  facts  certain  theoretical  concep- 
tions are  developed.     [See  Abstracts  Nos.  2958  (1904)  and  840  (1910).] 

E.  H.  B. 

1320.  Electric  Conduction  by  Free  Electrons  and  Carriers,  II.  P.  Lenard. 
(Ann.  d.  Physik,  41.  1.  pp.  53-98,  May  22,  1913.)— The  second  part  of  the 
whole  theoretical  and  mathematical  treatment  of  this  subject,  with  tables  and 
many  footnotes,  being  abstracts  from  a  lecture  before  the  Heidelberg 
Academy  of  Sciences.    [See  Abstract  No.  1180  (1918).]  E.  H.  B. 

1321.  Initial  Energies  of  Photoelectrical ly-liberated  Electrons,  H.  J.  van 
der  Bijl.  (Deutsch.  Phys.  Gesell.,  Verb.  16.  8.  pp.  380-347,  April  30, 1913.) 
— The  object  of  this  work  was  to  show  that  many  determinations  of  initial 
energies  were  lacking  in  various  essential  respects.  In  particular  the  follow- 
ing effects  have  been  here  investigated  :  (1)  The  hindrance  to  electron 
reflection  due  to  the  auxiliary  field  ;  (2)  the  contact  potential  between  the 
plates ;  (3)  the  glow  discharge.  The  auxiliary  field  may  affect  the  initial 
energies  by  40  volts  or  more.  E.  H.  B. 

1322.  Electron  Theory  of  Metals.  K,  F.  Herzfeld.  (Ann.  d.  Physik, 
41. 1.  pp.  27-52,  May  22, 1918.)— Mathematical  treatment.  E.  H.  B. 

1323.  The  Large  Ions  in  the  Atmosphere.  H.  Kennedy.  (Royal  Irish 
Acad.,  Proc.  32.  pp.  1-6,  June,  1913.) — In  a  previous  paper  some  measure- 
ments were  recorded  of  the  number  of  ions  found  in  the  atmosphere  in  the  city 
of  Dublin.  [See  Abstract  No.  213  (1913).]  As  it  seemed  probable  that  this 
number  was  largely  influenced  by  the  town  site  the  further  experiments 
described  in  the  present  paper  were  made  on  a  site  close  to  the  sea-shore 
at  Dalkey,  8  miles  to  the  south-east  of  Dublin.  The  mean  number  of  large 
ions  present  was  found  to  be  less  than  1000  per  c.cm.  as  compared  with  16,000 
found  in  Dublin.  The  only  occasion  on  which  a  large  number  of  ions  was 
found  was  on  a  day  when  the  wind  was  blowing  directly  from  Dublin.  The 
author  therefore  concludes  that  by  far  the  greater  part  of  the  large  ions  exist- 
ing in  the  atmosphere  of  the  city  are  due  to  local  combustioi)  products.  He 
considers  it  probable  that  large  ions  are  formed  for  the  most  part  by  the  com- 
bination of  a  small  ion  with  one  of  the  minute  drops  formed  in  the  cooling  gases 
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rising  from  sources  of  combustion,  and  that  they  are  identical  with  Aitken's 
"condensation  nuclei."  The  number  of  small  ions  found  in  the  present 
experiments  was  700  per  c.cm.  This  is  a  much  larger  number  than  that  found 
in  Dublin,  and  is  in  good  agreement  with  the  results  obtained  in  general  by 
observers  using  the  Ebert  apparatus.  It  is  considered  probable  that  the 
small  number  found  in  the  city  was  due  to  the  combination  of  the  greater 
part  of  the  small  ions  with  the  gaseous  products  to  form  large  ions. 

J.  S.  Di. 

DISCHARGE   AND   OSCILLATIONS. 

1324.  Influence  of  the  Valency  of  the  Metal  upon  the  Photoelectric  Effect  of 
Metallic  Compounds.  G.  A.  Ditna.  (Comptes  Rendus,  166.  pp.  1366-1368, 
May  6,  1913.) — Hallwachs'  phenomenon  is  first  cited,  viz.,  that  almost  all 
negatively  charged  bodies  emit  negative  charges  when  exposed  to  ultra-violet 
light.  The  author  has  made  a  series  of  preliminary  experiments  in  air  at 
ordinary  pressures,  to  ascertain  whether  a  metal  of  different  valency  in  an 
analogous  compound  influences  the  emission  of  electric  charges.  The 
apparatus  employed  was  a  condenser  one  of  whose  coatings  was  charged  to  a 
constant  positive  potential  of  about  100  volts,  while  the  other  was  connected 
to  the  substance  to  be  examined.  The  latter  combination  was  connected 
either  to  earth  or  to  a  quadrant  electrometer,  while  readings  were  taken  over 
a  given  interval.  A  quartz  mercury  lamp  was  the  source  for  the  ultra-violet 
light,  variations  of  the  lamp  with  time  being  taken  into  account  The  sub- 
stances examined  were  chemically  pure,  and  as  powder  were  contained 
in  silver  capsules  so  that  conditions  were  the  same  for  all.  Compression 
of  the  powder  was  found  to  have  great  influence  upon  the  emission,  this 
growing  more  or  less  rapidly  with  compression,  but  tending  towards  a  limit 
A  table  is  given  for  a  large  number  of  stable  substances,  and  in  every  case  the 
compound  in  which  the  metal  has  the  smallest  valency  appears  to  have  the 
greatest  photoelectric  power.  On  the  electronic  theory  this  is  explained  by 
the  fact  that  where  the  metal  is  monovalent  it  has  a  greater  positive  charge, 
thereby  producing  the  most  feeble  emission  of  negative  corpuscles. 

H.  H.  Ho. 

1325.  Reflection  Coefficient  of  Metallic  Films.  Longitudinal  Action  and 
Penetration  in  Photo-electricity.  A.  Partzsch  and  W.  Hallwachs.  (Ann. 
d.  Physik,  41.  2.  pp.  247-272,  June  8,  1918.)— An  experimental  research  of 
which  the  chief  results  are  as  follows  : — (1)  A  series  of  kathode-deposited 
Pt-films  of  1  to  60  fitfi  thickness  were  examined  for  the  passage  of  light  both 
forwards  and  backwards,  the  incident,  reflected  and  transmitted  beams  being 
all  measured.  By  illumination  from  behind  40  per  cent,  more  light  remained 
in  the  film  than  by  illumination  from  the  front.  The  reflection  coefficient 
from  quartz  to  platinum  at  first  decreases  with  increasing  thickness  of  film 
from  zero ;  at  about  8  /i/i  a  minimum  occurs  ;  at  about  7  fift  the  original  value 
recurring.  This  result  is  in  accord  with  theory.  (2)  A  longitudinal  action, 
if  usually  present,  is  of  a  smaller  order  of  magnitude  than  has  hitherto  been 
supposed.     [See  Abstracts  Nos.  560  and  1408  (1912),  and  669  (1918).] 

E.  H.  B. 

1326.  Elsier.  and  Geitel  Potassium-Hydride  Cell.  E.  Marx  and  K. 
Lichtenecker.  (Ann.  d.  Physik,  41.  1.  pp.  124-160,  May  22,  1918.)— 
Describes  an  experimental  investigation  of  the  influence  of  subdivision  of 
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the  lime  of  illumination  on  the  emission  of  electrons  in  an  Elster  and  Geitel 
potassium-hydride  cell  for  very  small  incident  light-energy.  The  conclusion 
is  reached  that  within  the  limits  of  error  (1  or  2  %)  a  variation  of  the  illumina- 
tion time  in  the  ratio  4-38  X  10-»  sec.  to  146  X  10"^  sec,  or  1  :  80,000,  with  the 
same  incident  energy  of  light  per  sec.  of  0*5  erg/sec./cm.*  produced  no  effect 
on  the  quantity  of  the  electrons  emitted.  [See  Abstracts  Nos.  1087  (1911)  and 
next  Abstract.]  •  A.  W. 

1327.  Sensibility  of  Photoelectric  Cells.  J.  G.  Kemp.  (Phys.  Rev.  1. 
Ser.  2.  pp.  274-298,  April,  1913.)— Gives  a  systematic  quantitative  study  of 
the  conditions  of  sensibility  of  photoelectric  cells  of  alkali  metals  with 
hydrogen,  and  a  determination  of  the  work  required  to  draw  an  electron  out 
of  an  atom.  The  following  facts  are  established  for  the  type  of  cell  employed  : 
(1)  Owing  to  the  low  melting-point  of  Cs  the  use  of  this  metal  in  photoelectric 
cells  for  photometric  use  is  very  impractical.  (2)  The  temperature  at  which 
it  is  best  to  operate  a  potassium  cell  is  about  25°  C.  (8)  Cooling  the  potassium 
cell  much  below  25°  C.  does  not  increase  its  sensitiveness.  (4)  The  sensibility 
of  a  potassium  cell  can  be  increased  more  than  100  times  by  the  process  of 
forming  the  hydride  surface.  (5)  The  distance  between  the  electrodes  for 
best  sensitiveness  is  about  0*5  cm.  (6)  The  hydrogen  gas  pressure  at  which 
the  cell  is  most  sensitive  lies  between  2  and  8  mm.  of  Hg.  (7)  The  p.d. 
applied  to  the  electrodes  for  most  sensitive  conditions  is  about  830  volts. 
(8)  The  minimum  energy  required  to  produce  an  ion  by  collision  was 
calculated  from  the  data  and  found  to  be  of  the  order  177  X  10""  erg,  while 
the  theoretical  value  determined  is  1-63  X  10"*^  erg.  (9)  Assuming  that  the 
straight  lines  obtained  which  show  the  relation  between  current  and  intensity 
of  illumination  hold  for  exceedingly  small  intensities,  then  by  using  a  tilted 
electroscope  of  sensibility  10""  amp.  a  candle  could  be  detected  at  a  distance 
of  2*7  miles.  This  indicates  that  it  is  highly  probable  that  a  photoelectric 
cell  could  be  used  in  astrophotometric  work.  [See  Abstracts  Nos.  1579 
(1909),  958  (1910),  and  1881  (1911).]  A.  W. 

1328.  Pressure  of  Kathode  Rays,  E.  v.  Angerer.  (Ann.  d.  Physik,  41. 1. 
pp.  1-26,  May  22, 1918.)— The  work  of  earlier  experimenters,  such  as  Crookes, 
Puluj,  Riecke,  and  Starke,  is  first  referred  to.  In  the  present  experiments  an 
attempt  is  made  to  repeat  the  researches  of  Starke,  but  the  work  is  not 
complete.  The  apparatus  employed  and  method  of  carrying  out  the  experi- 
ments are  described.  From  the  results  it  is  concluded  that  it  is  possible  to 
measure,  to  some  per  cent.,  the  pressure  of  the  kathode  rays,  but  it  does  not 
appear  probable  that  measurements  can  be  made  of  sufficient  accuracy  to 
determine  from  the  same  data  the  value  of  efm,  or  to  make  a  decision  between 
the  relative  and  absolute  theory.  As  a  side  issue  it  is  found  that  it  is  possible 
to  maintain  a  vacuum  of  8  X  10""^  mm.  Hg  by  means  of  charcoal  in  a  Dewar 
flask  containing  liquid  air,  and  to  measure  the  vacuum  by  a  Knudsen  mano- 
meter. With  a  Wehnelt  kathode  in  action  a  vacuum  of  4  x  10~*  mm.  Hg  can 
be  maintained.  A.  E.  G. 

1329.  Occurrence  of  Neon  in  Vacuum  Tubes  containing  Hydrogen.  I. 
Masson.  (Chem.  Soc,  Proc.  29.  p.  288,  June  28,  1918.)— Experiments  to 
test  the  results  of  Collie  and  Patterson  [Abstract  No.  1036  (1918)]  have 
yielded  independent  evidence  of  the  fact  that  neon  appears  after  the  passage 
of  an  electrical  discharge  through  a  vessel  containing  a  gas  previously  free 
from  neon.    When  pure  dry  hydrogen  is  sparked  in  a  discharge  tube  bearing 
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a  perforated  aluminium  disc  kathode  and  having  a  vacuous  jacket  surrounding 
it,  after  a  time  neon  ceases  to  be  formed.  On  then  admitting  a  mixture  of 
oxygen  and  hydrogen  and  passing  the  discharge,  the  tube  appears  to  be 
rendered  "  active  "  once  more,  for  thereafter  neon  is  steadily  produced  when 
hydrogen  is  sparked.  In  all  these  experiments  hydrogen  accumulated  in  the 
initially  vacuous  jacket  and  had  apparently  passed  through  from  the  discharge 
tube.  Quantities  up  to  about  I  c.cm  are  se  obtained.  This  gas  is  found  to 
contain  no  other,  except  CO  in  small  and  varying  amounts.  A.  E.  G. 

1330.  Presence  of  Neon  in  Hydrogen  after  the  Passage  of  the  Electric  Dis- 
charge through  the  latter  at  Low  Pressures.  II.  J.  N.  Collie  and  H.  S. 
Patterson.  (Chem.  Soc,  Proc.  29.  pp.  217-221,  June  28, 1918.)— Since  the 
previous  communication  [Abstract  No.  1086  (1918)]  it  has  been  proved  that 
electrodes  are  not  necessary  for  the  production  of  helium  and  neon  by  the 
electric  discharge  through  hydrogen,  for  if  a  powerful  oscillating  discharge 
be  passed  through  a  coil  of  wire  wound  round  a  glass  bulb  containing  a  little 
hydrogen.  He  and  Ne  can  be  detected  in  the  residual  hydrogen.  It  is 
necessary  to  free  the  gas  as  far  as  possible  from  Hg  vapour.  An  apparatus  is 
also  made  wherein  the  tube  through  which  the  discharge  takes  place  is  sur- 
rounded by  a  vacuous  outer  tube.  The  wires  connected  to  the  electrodes  in 
the  inner  tube  pass  through  the  outer  tube  in  glass  tubes,  so  that  there  could 
be  no  discharge  from  any  electrodes  in  the  outer  vessel.  Various  experiments 
have  also  been  made  with  electrodes  other  than  Al ;  the  results  obtained  with 
copper  being  particularly  interesting,  since  the  hydrogen  seems  to  disappear 
more  rapidly  than  with  aluminium  electrodes,  the  splashed  copper  being  in 
parts  of  a  black  colour.  Briefly  stated  the  results  are  as  follows  : — Electrodes 
are  apparently  not  necessary  for  the  production  of  He  and  Ne.  Hydrogen  in 
considerable  quantities  can  be  made  apparently  to  disappear  entirely  in  tubes 
through  which  a  heavy  discharge  passes.  A  gas  that  gives  a  carbon  spectrum 
is  produced  in  the  tubes.  It  entirely  disappears  when  sparked  in  contact  with 
Hg.  It  is  not  readily  condensed  by  charcoal  cooled  in  liquid  air,  nor  easily 
oxidised  by  sparking  with  oxygen.  It  is  possible  that  this  gas  may  be  the 
same  as  that  discovered  by  J.  J.  Thomson  and  called  by  him  Xj.  When  Cu, 
Pt,  Pd,  or  Mg  are  splashed  off  in  an  ordinary  vacuum  tube  containing 
hydrogen.  Collie  finds  something  is  produced  that,  after  dissolving  in  aqua 
regia,  gives  a  precipitate  in  acid  solution  with  barium  chloride.  In  an 
appended  note  Collie  gives  the  following  results  which  probably  account  for 
this  precipitate.  Copper  electrodes  are  used  and  the  solution  of  the  splash  in 
acids  is  evaporated  in  silica  vessels.  No  precipitate  is  obtained.  The  same 
tube  is  used  again,  and  the  solution  of  the  splash  is  divided  in  half ;  that 
evaporated  in  glass  test  tubes  gives  a  precipitate,  but  no  precipitate  is 
obtained  with  that  evaporated  in  silica  vessels.  It  is  also  suggested  that  it  is 
possible  that  the  silver  solder  employed  to  seal  the  Cu  electrodes  to  the  Pt 
may  account  for  the  precipitate.  A.  E.  G. 

1331.  Electric  Brush  Discharge  in  Water  and  Salt  Solutions,  H.  Smith. 
(Phil.  Mag.  26.  pp.  461-476,  April,  1918.)— The  electric  arc  burning  under 
liquids  has  been  investigated  by  Konen  [Abstract  No.  688  (1908)]  ;  the  spark 
discharge  by  Wilsing,  Lockyer,  Hale,  Konen  and  Finger.  If  the  secondary 
of  an  induction  coil  is  connected  to  two  electrodes  immersed  in  a  liquid,  one 
electrode  being  a  metal  plate  and  the  other  a  wire,  enclosed  in  glass,  with 
only  the  extreme  end  exposed,  a  luminous  brush  is  obtained  at  this  enclosed 
electrode.    This  brush  was  examined  by  Konen  in  a  large  number  of  liquids 
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and  weak  aolutions.  The  brush  and  also  the  capillary  discharge,  in  distilled 
water  and  in  a  few  weak  solutions,  are  further  dealt  with  in  the  present 
paper.  The  character  of  the  discharge  varies  considerably  with  the  con- 
ditions under  which  it  is  produced.  The  spectra  observed  in  the  brush  and 
capillary  discharge  are  those  of :  Hydrogen, — Series  spectrum,  and  many- 
lined  or  secondary  spectrum.  Oxygen. — Series  spectrum,  and  many-lined  or 
elementary-line  spectrum.  Electrode, — Spark-lines  of  Pt.  So/m/^.— -Complete 
spectrum,  in  visible  part,  of  the  metal.  Impurities, — D-lines,  red  and  green 
Sublets  of  sodium ;  blue  line  (X4227)  and  occasionally  the  red  and  green 
bands  of  calcium.  The  series  spectrum  of  hydrogen  in  both  the  capillary  and 
brush  discharge  increases  with  increase  of  current  density,  while  the 
secondary  spectrum  decreases  in  relative  intensity  to  the  series  lines.  The 
series  lines  broaden  considerably  vnih  the  condensed  discharges,  and 
the  relative  intensity  of  the  lines  falls  ofiE  towards  the  violet.  The  series 
spectrum  of  oxygen  appears  only  with  the  higher-current-density  discharges, 
being  brighter  with  higher  current  density.  The  elementary-line  spectrum 
appears  in  the  brush  with  the  feebler  discharges  only,  its  brightness  also 
depending  on  the  nature  of  the  solution.  It  appears  in  the  spectrum  of  the 
capillary,  in  the  capillary  discharge,  only  very  faintly  if  at  all,  but  in  the 
discharge  in  dilute  sulphuric  acid  it  is  the  most  important  part  of  the  spectrum 
of  the  bubble  which  forms  at  each  end  of  the  capillary.  The  lines  of  the 
metal  of  the  dissolved  salt  appear  in  the  brush.  In  the  case  of  lithium  their 
relative  intensity  varies  with  the  salt  used  and  also  with  the  current.  In 
weak  solutions  the  metal  lines  are  destroyed  by  the  heavier  condensed  dis* 
charges.  The  metal  lines  appear  very  feebly  in  a  capillary,  and  they  are 
produced  strongly  only  in  the  immediate  neighbourhood  of  a  metal  electrode. 
The  spark-lines  of  Pt  appear  with  the  condensed  discharges  when  a  spark-gap 
is  used.  A.  W. 

1332.  The  Theory  of  the  Glow  Discharge  from  Wires.  J.  S.  Townsend, 
(Electrician,  71.  pp.  848-850,  June  6,  1918.)— Making  the  hypothesis  that  the 
conductivity  of  a  gas  is  produced  by  the  ions  generated  by  the  collisions  of 
positive  and  negative  ions  with  the  molecules  of  the  gas,  the  author  investi- 
gates the  potential  gradient  required  to  produce  a  discharge  from  the  surface 
of  a  wire.  If  p  be  the  pressure  of  the  air  between  two  concentric  cylinders 
of  radii  a  and  A  respectively  and  p/k  be  the  pressure  between  two  larger 
cylinders  whose  radii  are  ka  and  kA,  it  is  proved  that  the  charge  Q  per  unit 
length  when  a  discharge  takes  place  is  the  same  in  the  two  cases  ;  in  other 
words,  the  charge  Q  is  a  function  of  pa.  It  is  shown  that  Watson's  experi- 
ments at  diflFerent  pressiures  verify  this  theorem.  Assuming  that  all  the  ions 
are  generated  within  the  corona,  the  radius  of  which  is  C,  and  that  the  electric 
strength  of  air  at  normal  temperature  and  pressure  is  80  kilovolts  per  cm. 
we  get  2Q/C  =r  80  *=  V/  [c  log  (6/a)]  =  Ria/c,  where  b  is  the  radius  of  the  outer 
cylinder  and  Ri  is  the  potential  gradient  at  the  surface  of  the  inner  cylinder. 
Hence  Ria=:  80c  and  c  —  a  =  a(Ri/80  —  1).  The  mean  value  of  R  is  approxi- 
mately (Ri  -f-  80)/2,  and  this  force  ought  to  produce  a  force  sufi&cient  to  cause  a 
discharge  between  parallel  plates  at  a  distance  c  — a.  Now  from  Bailie's 
experimental  results  for  parallel  plates  V  =  80*  +  1*85,  where  x  is  the 
distance  between  them.    Hence  V/*  =s  80 -f- 185/*,  and  thus— 

(Ri  -f  B0)I2  =  80  -h  l-85/(c  —  a)  =  80  -h  l-85/[Ri/80  —  1]  a. 

Finally  we  get  Ris80  -f  9//>/a.    But  since  Ria  is  a  function  of  ap,  we  get 

for  the  critical  force  Ri  at  the  surface  of  a  wire  Ri  ^p(dO  -f-  ^l^fap),  where  p  is 
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in  atmos.,  which  is  in  practically  exact  agreement  with  Peek's  formula.  A 
theoretical  investigation  of  the  currents  between  a  wire  of  fixed  diam.  and 
cylinders  coaxial  with  it  is  also  given,  the  conclusions  t>eing  compared  with 
Alm/s  experimental  results.  A.  R. 

1333.  Potential  Disturbances  due  to  Sounds  placed  in  the  Lighted  Positive 
Column.  R.  Reiger.  (Deutsch.  Phys.  GeseU.,  Verh.  16.  8.  pp.  271-285, 
April  80, 1918.)— The  paper  deals  with  the  subject  in  the  following  sections  :— 
Theoretical  considerations ;  alteration  of  the  potential  through  the  intro- 
duction of  glass  rods  into  the  discharge ;  alteration  of  potential  through  the 
introduction  of  metal  rods  into  the  discharge  ;  distribution  of  potential  in  the 
neighbourhood  of  a  metal  rod  ;  dependence  on  the  pressure  of  the  anode-  and 
kathode-falls  at  the  sound  ;  dependence  of  the  anode-  and  kathode-falls  on 
the  surface  of  the  introduced  rod  ;  distribution  of  potential  in  the  neighbour- 
hood of  a  glass  rod.  The  most  important  results  are  as  follows  : — ^The 
potential  is  raised  by  the  introduction  of  such  foreign  bodies  as  sounds.  The 
rise  in  potential  increases  with  increasing  pressure  and  with  the  thickness  of 
the  sound.  Thin  rods  of  metal  and  glass  bring  about,  in  general,  similar 
disturbance ;  on  the  other  hand,  thick  rods  of  metal  produce  much  the 
greater  disturbance.  In  the  neighbourhood  of  a  sound  there  is  a  marked  fall 
of  potential  both  on  anode  and  kathode  side,  the  former  being  much  the 
larger.  In  potential  measurements  the  diam.  of  the  sound  should  be  as  small 
as  possible.  With  double  sounds,  i.e.  sounds  placed  a  small  distance  apart, 
the  disturbance  of  potential  is  very  important  A.  E.  G. 

1334.  Potential  Disturbances  due  to  Glowing  Sounds  in  the  Lighted  Positive 
Column.  R.  Reiger.  (Deutsch.  Phys.  Gesell.,  Verh.  15.  9.  pp.  855-868, 
May  15, 1918.) — Comparisons  are  made  with  sounds  consisting  of  a  glowing 
plean  Pt-wire  and  a  Pt-wire  coated  with  CaO  and  the  results  are  shown 
graphically,  the  heating  currents  being  plotted  as  abscissae  and  the  p.d.'s  as 
ordinates.  These  curves  clearly  show  the  superposition  of  pure  temperature 
effects  and  the  emission  of  electrons.  On  the  anode  side  of  the  sound,  in 
addition  to  the  temperature  influence  a  large  decrease  in  the  potential  takes 
place.  This  increases  with  decreasing  pressure  since  the  emission  of 
electrons  increases  as  the  pressure  is  lowered.  On  the  kathode  side  there  is 
an  increase  of  potential  due  to  the  increase  of  the  anode-fall.  The  dependence 
of  the  alteration  of  potential  on  the  current  through  the  gas  is  considered,  and 
it  is  shown  that  the  most  important  result  is  the  small  nature  of  the  alteration. 
In  considering  the  potential-distribution  in  the  neighbourhood  of  the  glowing 
sound  it  is  found  that  the  kathode-fall  vanishes  on  the  anode  side  of  the 
sound.  The  general  conclusion  is  that  glowing  sounds  with  a  CaO  coating 
are  of  little  use  for  practical  measurements  of  potential  on  account  of  the 
considerable  disturbances  of  potential  they  produce  in  the  immediate  vicinity. 

A.  E.  G. 

1336.  Decrement  Paper.  L.  Isakow.  (Phys.  Zeitschr.  14.  pp.  456-457, 
May  15, 1918.) — Descrit>es  and  reproduces  a  co-ordinate  paper,  so  divided  that 
when  all  observations  are  plotted  the  whole  resonance  curve  takes  the  form 
of  two  straight  lines  which  intersect  in  the  point  of  resonance.  Within  the 
limits  of  validity  of  the  theory  of  Bjerknes  all  points  must  lie  on  these  straight 
lines,  and  deviations  may  be  smoothed  out  by  a  ruler,  ^tematic  deviations 
prove  that  the  decrements  are  not  constant.  E.  £.  F. 
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1336.  Absorption  of  Short  Electric  Waves  by  Air  and  Water-vapour,  J.  E. 
Ives.  (Phil.  Mag.  26.  pp.  703-710,  May,  1918.)— It  is  well  known  that 
wireless  telegraph  signals  can  be  sent  farther  at  night  than  in  the  day.  One 
of  the  suggestions  that  have  been  made  to  explain  this  fact  is  that  the  air  may 
absorb  more  of  the  energy  of  the  waves  during  the  daytime  than  it  does 
during  the  night ;  the  absorption  of  the  waves  being  supposed  to  be  due 
to  the  ions  produced,  either  in  the  lower  or  in  the  upper  layers  of  the 
atmosphere,  by  the  action  of  the  sunlight.  It  was  this  fact  and  the  suggested 
explanation  of  it  which  led  to  the  present  research.  The  results  of  the 
experiments  show  that  for  electric  waves  about  10  cm.  long  passing  through 
air  at  pressures  ranging  from  76  cm.  to  0^1  cm.  of  mercury,  and  through 
water-vapour  at  pressures  ranging  from  1*60  cm.  to  0*016  cm.,  the  absorption 
of  the  energy  of  the  waves  by  the  air,  if  it  exists,  must  be  less  than  one-tenth 
of  one  per  cent,  per  cm.  This  was  also  found  to  be  true  when  the  air  was 
ionised  by  radium  chloride  placed  in  open  vessels  within  the  tube.  This 
would  indicate  that  the  ionisation  of  the  air  by  radium  produces,  if  any,  only 
a  very  small  efFect  upon  its  absorbing  power  for  electric  waves  about  10  cm. 
long.    [See  Abstract  No.  666  (1908).]  £.  H.  B. 

1SQ7.  Abnormal  Dispersion  of  Short  Electric  Waves,  F.Eckert.  (Deutsch. 
Phys.  Gesell.,  Verh.  16.  8.  pp.  807-829,  April  80,  .1918.  Extract  from  Disserta- 
tion, Berlin.) — An  oscillator  was  used  like  that  of  Lebedew  and  measurements 
were  carried  out  with  the  four  wave-lengths  df  88,  67,  87,  and  17*6  mm. 
The  chief  results  were  as  follows  :— (1)  Contrary  to  the  work  of  some  others, 
the  reflection  from  metals  agreed  well  with  theory  and  in  whichever  plane 
the  electric  vector  occurred.  (2)  By  water  the  reflection  coefficient,  the 
transparency  and  the  temperature  coefficient  of  the  absorption  for  the  above 
waves  were  determined.  (8)  From  these  the  index  of  refraction,  the  absorp- 
tion coefficient,  and  the  abnormal  dispersion  of  water  in  the  above  region 
were  derived.  (4)  For  the  same  region  the  absorption  per  cm.  in  methyl-, 
ethyl-,  propyl-  and  isobutylalcohol  and  glycerine  were  measuired,  and  the 
abnormal  dispersion  of  these  substances  confirmed.  (6)  For  methylalcohol 
the  index  of  refraction  was  determined,  and  on  the  basis  of  the  value  of  the 
absorption  coefficient  the  wave-length  of  the  longest  natural  vibration 
obtained.  [See  Abstracts  Nos.  1640  (1906)  and  616  (1911).]  Erratum  (Ibid, 
p.  422,  May  80,  1918).  E.  H.  D. 

ELECTRICAL  PROPERTIES  AND  INSTRUMENTS. 

1338.  Resistance  of  Heated  Graphite  and  Carbon.  E.  F.  Northrup. 
(Metallurgical  and  Chem.  Engin.  11.  p.  276,  May,  1918.)— A  rod  of  Acheson 
graphite  hardly  changed  its  resistance  while  being  heated  up  to  1600^  C. 
That  carbon  {e,g.  an  electric  light  carbon)  has  a  negative  temperature- 
coefficient  is  demonstrated  by  fixing  a  rod  of  carbon  and  a  rod  of  graphite 
in  holes  drilled  into  two  plates  of  graphite  which  are  joined  to  a  transformer. 
Though  the  two  rods  were  in  parallel,  the  graphite  rod  quickly  became 
incandescent,  whilst  the  carbon  rod  heated  up  slowly,  finally  to  become  more 
brilliantly  incandescent  than  the  former.  H.  B. 

1339.  Change  in  Electrical  Resistance  due  to  Pressure  at  Low  Temperature, 
H.  Kamerlingh  Onnes  and  B.  Beckman.  (Konink.  Akad.  Wetensch. 
Amsterdam,  Proc.  16.  pp.  947-962,  April  24,  1918.  Conmiunication  No.  1826 
from  the  Phys.  Lab.,  Leiden.) — In  this  paper  the  result  is  given  of  a  first 
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investigation  of  the  change  of  resistance  under  the  influence  of  uuiform 
hydrostatic  pressure.  The  measurement  of  the  pressure  coefficient,  y,  at  low 
temperatures  is  very  difficult,  for  the  temperature  coefficient  is  then  so  great 
that  even  the  smallest  fluctuations  of  temperature  can  greatly  affect  the  reast- 
ance,  and  thus  variations  of  resistance  may  occur  which  completely  obscure 
the  whole  phenomenon  of  variation  with  pressure.  Experiments  were  made 
on  a  turning  of  lead  with  liquid  oxygen  and  liquid  hydrogen  as  compressing 
liquids.  For  the  pressure  coefficient  Lisell  gives,  y  s=  — 1-44  x  10"^  at 
T  =  278^  abs.    The  authors  find  from  their  measurements  : 


and — 


7  =  —  2-25  X  10-«  at  T  =  90°  abs., 
y  =  -  1-7    X  10-«  at  T  =  20-8°  abs.. 


so  that  the  pressure  coefficient  is  somewhat  greater  at  the  lower  temperatures. 
The  increase  between  278°  A.  and  90°  A.  changes  again  to  a  diminution. 
The  accuracy  of  the  measurements  is,  however,  not  sufficient  for  any 
significance  to  be  attributed  to  this  diminution.  As  to  the  decrease  —  Aw  in 
the  resistance  for  p  =  100  atmos.  it  is  found  to  approximate  to  zero  at  the 
lower  temperatures.    Thus  for  lead — 

278°    abs.  for  /»  =  100  atmos.  —  Aw  =  0-017  ohm. 
90°     abs.        „  „  —Aw  =  0-008    „ 

20-8°  abs.       „  „  —At«>  =  0-001    „  J.  J.  S. 

1340.  Electric  Resistance  of  Soap  Films.  A.  Hagenbach.  (Archives  des 
Sciences,  85.  pp.  329-889,  April,  1918.) — Using  a  fresh  solution  of  oleate  of 
soda,  concentration  1 ;  40  with  1/4  of  glycerine  (Boys*  recipe),  the  author  finds 
at  28-5  to  24°  the  results  in  the  following  table  :— 


Colours 

Thicknesacs  by  Index  of 
Refraction. 

Relative 
Thicknesses. 

Relative 
ConductiTities. 

Conductivities 

Thicknesses 

Purple,  4th  order 
Blue  sky,  2nd     „ 
Violet,  2nd 
Brown,  1st        „ 
Yellow,  1st        „ 
White,  1st 
Black    

552fifi 

217 
197 
119 
102 

89-9 

12 
(Reinold  &  Riicker) 

1 

0-886 
0-849 
0-210 
0180 
0159 
00212 

1 
0-69 
0-595 
0-548 
0-487 
0-408 
0128 

1 
1-79 
1-71 
2-58 
2-71 
2-57 
6-08 

Experiments  with  Boys'  rainbow  cup  are  also  described. 


E.  H.  B. 


1341.  Thermoelectric  Power  of  Silicon.  F.  Fischer,  R.  Lepsius,  and 
E.  Baerwind.  (Phys.  Zeitschr.  14.  pp.  489-446,  May  16,  1918.)— A  large 
number  of  specimens  of  silicon  were  examined  as  to  their  thermoelectric 
powers.  It  was  fbund  that  Si  specimens  may  be  highly  positive  towards 
copper,  and  also  highly  negative.  An  apparatus  was  designed  for  the  rapid 
examination  of  irregular  pieces,  and  several  methods  were  worked  out  for 
converting  "  positive  "  into  "  negative  "  sorts,  and  the  reverse.  The  negative 
character  appears  to  be  due  to  the  addition  of  SiOt.  On  withdrawing  the 
dissolved  silica,  the  positive  character  reappears.  By  combining  —Si  and 
+  Si,  thermo-elements  giving  as  much  as  1000  microvolts  per  degree  can  be 
constructed.  E*  E.  F. 
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1842.  Standard  Cells,  L.  W.  Oholm.  (Act.  Soc.  Sci.  Pennicas,  41. 
No.  1.  pp.  1-118,  Helsingfors,  1912.)— Gives  the  results  of  numerous  experi- 
ments on  standard  cells  having  cadmium  amalgam  for  the  negative  electrode, 
mercury  for  the  positive  electrode,  and  chlorides,  bromides,  iodides,  and 
sulphates,  of  cadmium  and  mercury  for  electrolytes  and  depolarisers  respec- 
tively. The  e.m.f.'s  of  these  cells  and  their  temperature  coefficients  are  given 
in  the  following  table  : — 


CeU. 


Electromotive  Force. 


Chloride  I  E,=0'67180  — 0-000074  (/  — 18°)  — 00000015    (t  —  isy 

Bromide  E/ =0-66916  — 0000866  (/- 18°)  — 0-0000046    (/-I87 

Iodide  E,=0-41470  +  0000862  (/- 18°)  — 00000008    (t  —  lBPj 

Sulphate   I  E,=  1-0186   —  0000088  (/  — 20°)  -  000000066  (/  — 20'7 

[It  is  probable  that  the  e.m.f.'s  should  be  reduced  in  the  ratio  10188/1-0186 
for  the  values  to  be  in  international  volts. — F.  E.  S.]  When  the  concentration 
of  a  solution  is  changed,  the  e.m.f.  also  changes.  The  relation  between 
concentration  and  e.m.f.  is  shown  in  the  following  table  : — 


Electromotive  Force. 

Concentration  of 

SoluHon. 

CdCIa. 

CdBra. 

Cdl,. 

CdS04. 

Saturated  at  4°  C. 

0-6722 

_ 

• 

10191 

8-84     normal 

0-67949 

— 

— 

— 

2 

0-67840 

0-67062 

0-41466 

1-08804 

1 

0-70886 

0-68410 

0-48090 

106016 

0-6 

0-71469 

0-69686 

0-44290 

1-06778 

0-26 

0-72728 

0-60648 

0-46800 

1-06609 

0-10 

0-74470 

0-62299 

0-46600 

107626 

The  constancy  and  reproducibility  of  the  cells  were  found  to  be  very  good. 
In  the  case  of  the  sulphate  cells  a  number,  made  up  with  dilute  solutions, 
have  fallen  in  e.m.f .  to  a  marked  extent,  and  the  fall  is  somewhat  proportional 
to  the  dilution  of  the  solution.  F.  E.  S. 


1343.  Theory  of  Thomson-effect,  H.  H6rig.  (Phys.  Zeitschr.  14. 
pp.  446-447,  May  16,  1918.)— Emphasises  the  necessity  for  full  experi- 
mental data  bearing  upon  the  Thomson-effect,  and  describes  some  experi- 
ments made  with  a  silver  tube  60  cm.  long  and  4*2  cm.  external  diam., 
heated  by  means  of  an  alternating  current  of  600  (\j  to  about  16(f  C.  The 
observed  e.m.f.  does  not  exceed  10"^  volt  per  1  deg.  C.  The  electron  theories 
would  indicate  larger  values.  But  if  Kelvin's  ftrdl^  is  identified  with  the 
c.mi.  of  the  temperature  gradient  (which  the  author  does  not  admit),  then 
the  e.m.f .  for  silver  would  be  2-6  x  10"*  volt  per  degree.  E.  E.  F. 

1344.  EMS,  produced  by  the  Flow  of  Electrolyte  Solutions  through  Capillary 
Tubes.  L.  Ri^ty.  (Comptes  Rendus,  166.  pp.  1868-1870,  May  6, 1918.)— 
In  preceding  notes  [see  Abstract  No.  1098  (1912)]  the  author  has  described 
a  process  for  the  measurement  of  the  e.m.f.'s  during  filtration  of  concentrated 
solutions  of  copper  and  zinc  salts,  and  has  shown  how  to  deduce  from  the 
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results  obtained  the  potential  difference  of  glass — electrolyte.  Measarements 
have  been  made  of  aqueous  solutions  of  the  chloride,  nitrate,  sulphate,  and 
carbonate  of  potassium,  hydrochloric  acid,  and  sulphuric  acid,  in  the  tube 
which  served  for  the  previous  experiments.  The  non-polarisable  electrodes 
were  silver  wires,  coated  with  fused  silver  chloride  according  to  Grumbach's 
directions.  Numerical  results  are  given,  and  from  viscosity  and  conductivity 
measurements  the  p.d.  between  glass  and  electrolyte  is  calculated  on 
Helmholtz's  theory.  For  all  these  solutions  the  electrolyte  possesses  a 
greater  potential  than  glass.  From  a  study  of  potassium  nitrate  between 
wide  concentration  limits,  the  difference  of  contact  potential  appears  to 
decrease  constantly  as  the  electrolyte  concentration  increases,  and  presents 
no  minimum  as  in  the  case  of  copper  and  zinc  sulphates.  For  dilute 
solutions  the  p.d.  is  much  greater  for  potassium  salts  than  those  of  copper 
or  zinc.  H.  H.  Ho. 

1845.  Precision  Resistances  for  High-frequency  Alternating  Currents. 
K.  W.  Wagner  and  A.  Wertheimer.  (Elektrotechn.  Zeitschr.  84. 
pp.  618-616,  May  29,  and  pp.  649-652,  June  5, 1918.  Communication  from 
the  Kaiserl.  Telegraphen-Versuchsamt.) — A  consideration  of  the  con- 
struction of  resistances  for  use  with  alternating  current  when  high  precision 
in  the  measurements  is  required.  By  a  suitable  arrangement  of  the  winding 
it  is  shown  that  the  time  constant  of  most  resistances  can  be  reduced  to  a 
negligible  quantity.  The  means  found  coincide  to  some  extent  with  those 
recently  communicated  by  Curtis  and  Grover  [see  Abstract  No.  504  (1918)]. 
However,  in  the  present  ^aper  the  chief  results  are  shown  graphically,  and 
some  idea  is  given  of  the  uniformity  to  be  expected  when  coils  (intended  to 
have  negligible  time  constants)  are  produced  on  a  manufacturing  scale. 

F.  E.  S. 

1346.  The  Vibration  Electrometer  and  its  Application  to  Alternating-current 
Measurement,  H.  Greinacher.  (Archiv  f.  Elektrotechnik,  1.  No.  11. 
pp.  471-476, 1918.)— The  author  first  describes  the  mode  of  working  of  the 
vibration  electrometer.  After  remarking  that  a  leaf  electroscope  or  a 
quadrant  electrometer  gives  a  constant  deflection  with  an  alternating- 
current  as  with  a  direct  one,  the  author  points  out  that  it  is  otherwise 
with  the  string  electrometer  designed  specially  for  radio-activity  or 
ionisation  measurements.  When  the  alternating  current  has  not  too  high 
a  frequency,  the  threads  follow  momentarily  the  rapid  current-changes,  and 
are  therefore  set  in  vibration.  The  author,  from  this  observation,  conceived 
the  idea  of  using  the  vibration  electrometer  as  a  null  instrument  for  alter- 
nating-current measurement.  The  Wulf  double-thread  electrometer  was 
first  employed,  although  later  the  author  designed  a  special  apparatus  for  the 
purpose.  Results  are  described,  first  when  the  electrometer  is  vibrating, 
and  second,  when  used  as  a  null  instrument  under  the  ordinary  Wheatstone- 
bridge  conditions,  whereby  the  advantage  is  obtained  of  a  sensitiveness 
extending  throughout  very  wide  limits.  The  author  remarks  that  any  other 
statical  instrument  of  sufl&cient  sensitiveness  could  be  used,  e,g.  a  leaf  electro- 
scope, but  points  out  the  advantages  derived  from  the  vibration  method.  A 
special  disposition  is  described,  whereby  an  auxiliary  battery  is  avoided. 
The  vibration  method  may  naturally  be  employed  in  such  cases  as  the 
determination  of  electroljrte  resistance,  capacity  measurement,  &c.  The 
author  then  describes  an  investigation  in  variable  magnetic  and  electric 
ftelds.  The  frequency  limits  of  the  vibration  electrometer  are  next  investi- 
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gated  and  tabulated.  It  follows  from  the  table  that  the  normal  vibration 
limit  for  quartz  threads  is  fairly  restricted.  A  new  form  of  vibration  electro- 
meter is  then  described,  whereby  the  disadvantage  of  the  quartz  thread 
instrument  is  overcome,  this  being  the  disintegration  of  the  metallic  surfaces, 
whereby  the  threads  conduct  badly  and  are  finally  useless.  A  platinum 
thread  is  utilised,  and  the  instrument  so  designed  as  to  be  of  very  small 
dimensions.    The  same  sensitiveness  is  attained  as  in  Wulf  s  electrometer. 

H.  H.  Ho. 

1347.  New  Sensitive  Relay.  H.  Rohmann.  (Phys.  Zeitschr.  14. 
pp.  850-852,  April  15,  1918.) — Describes  an  arrangement  for  utilising  and 
enlarging  small  deflections,  say,  of  a  moving-coil  galvanometer,  without 
reducing  the  sensitiveness  of  the  measuring  system.  In  a  coil  attached  to 
the  moving  system  an  alternating  current  is  induced  whose  intensity  depends 
upon  the  position  of  the  coil,  and  which  takes  up  the  expenditure  of  work. 
The  alternating  current  traverses  a  hot-wire  instrument  or  works  a  relay.  The 
coil  is  closed  by  means  of  a  condenser.  Its  circuit  is  tuned  to  the  frequency 
of  an  alternating  field  provided  by  a  fixed  coil.  The  phase  difference 
being  90",  the  electrod3mamic  force  is  zero,  while  the  transfer  of  energy  is 
a  maximum.  The  induced  current  is,  for  small  deflections,  proportional 
to  the  deflection.  It  is  conveyed  by  silver  strips  which  take  currents  up  to 
i  amp.  With  a  current  in  the  moving  coil  amounting  to  0*1  micro-amp., 
the  author  obtained  a  deflection  in  a  hot-wire  ammeter  representing  0*1  watt. 

E.  E.  F. 

ALTERNATING   CURRENTS   AND    MAGNETISM. 

1348.  Magnetic  Behaviour  of  Iron  and  Nickel  under  the  Oscillatory 
Discharge  from  a  Condenser.  E.  W.  Marchant.  (Roy.  Soc.,  Proc.  Ser.  A.  88. 
pp.  254-280,  May  8, 1918.)— The  chief  object  of  the  experiments  described 
was  the  determination  of  the  relation  between  magnetising  force  and  per- 
meability when  iron  or  nickel  is  subjected  to  alternating  magnetisation 
obtained  from  the  oscillatory  discl^rge  of  a  condenser,  especially  with  a 
view  to  finding  the  permeability  with<  large  magnetising  forces.  The  method 
employed  was  to  photograph  the  image  of  the  spark  produced  by  the  con- 
denser discharge  reflected  from  a  revolving  mirror.  The  following  are  the 
author's  conclusions  : — (1)  With  an  air  condenser,  the  capacity  of  which  was 
measured  ballistically,  and  an  air-core  self-induction  coil  of  known  value,  the 
frequency  of  the  oscillations  of  the  condenser  discharge  agrees  with  the 
values  calculated  by  Kelvin's  formula.  (2)  The  resistance  of  a  spark  between 
spheres  of  1  in.  diam.,  2*5  mm.  apart,  when  the  max.  current  is  greater  than 
200  amps,  does  not  exceed  2  ohms.  With  a  max.  current  greater  than 
500  amps,  the  resistance  does  not  exceed  0*75  ohm.  (8)  When  an  iron  wire 
is  inserted  in  the  self-induction  qoil,  the  time  for  each  consecutive  half- 
oscillation  increases  with  the  duration  of  the  discharge.  (4)  With  a  series 
of  discharges  from  a  given  condenser  in  which  the  max.  value  of  the  mag- 
netising current  varies,  the  time  for  the  first  half-oscillation  decreases  with 
increase  in  the  strength  of  the  current.  (5)  The  increase  in  the  time  of  a 
half -oscillation  with  the  duration  of  the  discharge  is  due  to  the  increase  in  the 
permeability  of  the  iron,  as  the  current,  and  consequently  the  magnetising 
force,  dies  away.  (6)  The  permeability  of  the  iron  wu-es,  calculated  from  the 
observed  increase  in  the  self-induction  of  the  coil  decreases  with  increase  of 
the  magnetising  force.    The  curve  connecting  |«,  the  "  effective  *'  perme^ 
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ability  with  H,  the  magnetising  force,  agrees  with  that  obtained  on  the 
assumption  that  the  permeability  of  the  iron  is  the  same  as  with  a  steady 
magnetising  force.  (7)  The  insertion  of  an  iron-wire  core  into  the  coil 
causes  more  rapid  damping,  due  to  eddy-current  and  hysteresis  losses, 
chiefly  the  former.  (8)  The  "  eflFective  "  permeability  of  thick  wires  (0*12  cm. 
diam.)  is  nearly  equal  to  that  of  thin  wires  with  the  same  magnetising  force 
(between  600  and  5000  gauss).  The  causes  of  this  are  :  (a)  The  increase  in 
the  "skin"  efiEect  with  thick  wire  diminishes  the  apparent  permeability; 
(6)  the  increased  dissipation  of  energy  with  thick  wires  reduces  the  max. 
value  of  the  magnetising  force,  and  thus  increases  the  apparent  perme- 
ability ;  (c)  the  self -demagnetising  force  due  to  leakage  from  the  surface  of 
the  wire  decreases  the  actual  magnetising  force  acting  on  the  iron,  thus 
increasing  the  permeability  of  the  iron.  (9)  With  cores  of  solid  iron 
inserted  into  the  self-induction  coil,  the  duration  of  the  discharge  is  less 
than  with  other  cores ;  the  self-induction  of  the  coil  with  solid  iron  cores  is 
about  15  %  greater  than  with  air  cores.  (10)  With  nickel  wire  cores  the 
e£Eects  are  similar  to  those  with  iron,  but  of  less  intensity,  the  permeability 
of  the  nickel  wire  with  rapidly  oscillating  magnetic  force  being  similar  to 
that  with  steady  magnetising  forces.  (11)  With  cores  of  insulated  copper 
wires  no  changes  in  damping  or  self-induction  are  apparent.  J.  J.  S. 

1340.  Demagnetisation  Factors  of  Elliptic  Cylinders,  H.duBois.  (Deutsch. 
Phys.  GeselL,  Verh.  15.  8.  pp.  805-806,  April  80,  1018.)— The  expression  for 
the  demagnetisation  factor  N  of  an  elliptic  cylinder,  with  semi-axes  a  and  b 
and  of  length  c,  can  be  integrated,  and  gives  N^ = Airbl{a  -h  6),  N^  =  Aval  {a  +  6), 
and,  for  a  long  cylinder,  N«  =  0.  Taking  the  axis-ratio  m,  these  expressions 
become  4ir/m  -h  1,  Airtnim  -h  1,  and  0,  and  their  sum  is  equal  to  4ir  [see  also 
Abstract  No.  1860  (1908)].  These- extremely  ^mple  formulae  are  derived  in 
the  usual  manner  from  the  general  potential  theory  of  the  ellipsoid.    G.  £.  A. 

1350.  FormulcB  employed  in  Determinations  of  Susceptibility,  A.  Quillet. 
(Joum.  de  Physique,  8.  Ser.  5.  pp.  824-888,  April,  1918.)— Starting  with  the 
Newtonian  result  for  the  force  inside  a  homogeneous  sphere  of  attracting 
material,  two  centres  of  force  are  taken  as  the  basis  for  solution  of  problems 
in  electricity  and  magnetism.  The  formulas  employed  by  Curie,  Gouy,  and 
Quincke  in  their  magnetic  researches  are  then  established.  G.  £.  A. 

1351.  Hall-effect  and  Change  in  Resistance  in  a  Magnetic  Field  at  Low  Tem- 
peratures, H.  Kamerlingh  Onnes  and  B.  Beckman.  (Konink.  Akad. 
Wetensch.  Amsterdam,  Proc.  15.  pp.  981-987,  April  24,  1918.  Communica- 
tion No.  182a  from  the  Phys.  Lab.,  Leiden.)— The  resistance  of  solid  mer- 
cury was  measured  and  found  to  be  7*97  ohms  at  T  =  287*8®  abs.,  0*1014  at 
T=:20'8°,  and  0-0618  at  T=  14*6**.  An  increase  of  resistance  occurs  in  the 
magnetic  field.  With  H  (in  gauss)  =  10,000  and  T  =  20-8°  abs.  the  increase 
in  resistance  Awlw=  •{•  1*5  x  10"*.  In  the  same  field  with  T=14'5®  abs., 
Awlw  =  4-  6  X  lO""*.  At  these  temperatures  the  temperature  coefficient  of 
resistance  is  very  great.  The  large  increase  occasioned  by  lowering  the 
temperature  from  20°  to  14°  abs.  is  very  striking.  Observations  were  made 
with  a  plate  of  pure  nickel  0*058  mm.  thick.  The  Hall-effect  for  Ni  decreases 
as  the  temperature  falls  from  ordinary  values  as  previously  found  by  A.  W. 
Smith  [see  Abstract  No.  448  (1910)].  According  to  A.  Kundt  the  Hall-eflFect 
for  ferromagnetic  substances  is  proportional  to  the  magnetisation  and  not  to 
the  field.    Hence  saturation  occurs  for  the  Hall-effect,  or  the  curves  showing 
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Hall-effect  as  a  function  of  the  field  should  show  a  bend.  At  990°  abs.  the 
authors'  measuronents  show  this  bend  at  about  6000  to  6000  gauss.  At  the 
lower  temperatures  90°,  20*8°,  and  14-6^  abs.  there  is  no  decided  bend  visible 
with  H  <  10,400.  At  14-5°  abs.  the  Hall-effect  is  strictly  proportional  to  the 
field  as  is  also  the  case  at  00*8°  abs.  as  far  as  H  s  9060.  At  90°  abs.  the  Hall 
coefficient  is  a  linear  function  of  the  field,  diminishing  as  the  field  increases 
[Abstracts  Nos.  694-698  (1918)].  For  the  Hall  coefficient  in  very  weak  fields 
the  relation  Ro  =  c^  holds.  As  previously  found  by  other  observers,  there 
is  an  increase  in  the  resistance  of  nickel  in  weaker  fields  (H  <  8000) ;  in 
stronger  fields  the  resistance  diminishes.  A  wire  of  pure  iron  was  examined 
(impurity  about  0*18  %).  At  T  =  288°  abs.  the  resistance  w  was  11*18  ohms, 
at  90°  abs.  2*326,  and  at  14*6°  abs.  1*124.  The  temperature  coefficient  is  very 
small  in  the  liquid-hydrogen  region.  At  288°  abs.  the  resistance  increases  in 
weak  fields  and  decreases  in  fields  greater  than  7000.  At  liquid-hydrogen 
temperatures  this  behaviour  is  reversed,  for  the  resistance  diminishes  in 
weaker  fields  and  increases  when  H  >  7000.  There  is  a  neutral  zone  at 
about  n  =  7000.  J,  J.  S. 

1852.  Hall-effecifor  Gold-Silver  Alloys  at  Temperatures  down  to  the  Melting- 
point  of  Hydrogen,  B.  Beckman.  (Konink.  Akad.  Wetensch.  Amsterdam, 
Proc.  16.  pp.  988-996,  April  26,  1918.  Communication  No.  132c  from  the 
Physical  Lab.,  Leiden.)— The  observations  on  the  Hall-effect  in  Au-Ag  alloys 
previously  described  [Abstracts  Nos.  697,  698  (1918)]  were  continued  with 
three  other  alloys  containing  a  greater  percentage  of  silver.  The  values  of 
the  Hall-effect  at  temperatures  290°,  90°,  20*8°,  and  14*6°  abs.  and  with  different 
magnetic  fields  are  given.  The  addition  of  a  small  quantity  of  gold  to  pure 
silver  causes  a  very  large  decrease  in  the  conductivity.  An  admixture  of 
2  atomic  per  cent,  of  gold  reduces  the  conductivity  from  71*10  x  10*  to 
1*86  X  10* ;  the  unit  being  the  reciprocal  of  the  resistance  in  ohms  of  a  1-cm. 
edged  cube.  When  silver  is  gradually  added  to  pure  gold  the  Hall  coefficient 
at  low  temperatures  diminishes  at  first  rapidly  and  then  more  slowly  until 
with  a  mixture  of  about  equal  quantities  of  Au  and  Ag  a  large  change  in  the 
composition  occasions  only  a  very  small  change  in  the  Hall-effect.  The  lower 
the  temperature  the  steeper  is  the  descent  of  the  curve  showing  the  Hall 
coefficient  as  a  function  of  the  atomic  percentage  of  Ag.  When  a  2  % 
admixture  of  silver  is  added  to  pure  gold  the  Hall  coefficient  diminishes 

at  T  =  20-8°  abs.  from  9*8  x  10-^  to  6*7  X  10-^ ; 
at  T  =  90°  abs.  from  7*6  x  10"^  to  6*6  x  10-* ; 
at  T  =  290°  abs.  from  7*2  x  10"^  to  61  x  10^. 

Hence  a  small  Ag  impurity  in  gold  occasions  only  a  small  variation  of  the 
Hall-effect  at  T  =  290°  abs.,  which,  however,  becomes  more  appreciable  at 
lower  temperatures.  With  Ag  and  Au  the  Hall  coefficient  increases  as  the 
temperature  falls.  At  low  temperatures  alloys  with  more  than  2  %  of  Ag 
show  a  distinct  diminution  of  the  Hall-effect,  which  is  greatest  for  alloys  of 
medium  concentrations.  J-  J*  S- 

1363.  Hall-effect  in  Tellurium  and  Bismuth  at  Low  Temperatures.  H. 
Kamerlingh  Onnes  and  B.  Beckman.  (Konink.  Akad.  Wetensch.  Am- 
sterdam, Proc.  16.  pp.  997-1008,  April  24,  1918.  Communication  No.  182^^ 
from  the  Physical  Lab.,  Leiden.) — The  Hall-effect  was  measured  for  two 
plates  of  tellurium  at  temperatures  down  to  the  melting-point  of  hydrogen. 
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With  the  first  plate  the  resistance  increased  considerably  at  low  tempera- 
tures. At  T  =  290°  abs.  the  specific  resistance  was  1'96  X  W  c.g.s.  At 
20-8^  abs.  the  resistance  was  about  three  times  as  great  The  resistance 
of  the  second  plate  attained  a  maximum  at  about  40°  to  60°  abs.  For  Te^i 
(the  first  plate)  the  Hall  coefficient,  R,  was  89*1  at  2900  abs.,  and  48*1  at 
20*8°  abs.  For  Te^n  the  values  of  R  were  186-6  at  291°  abs.  and  214*6 
at  20*8°  abs.  At  any  definite  temperature  R  is  practically  constant  for 
various  fields ;  at  lower  temperatures  there  is  an  indication  that  R  diminishes 
somewhat  in  the  stronger  fields.  For  both  plates  the  Hall-e£Eect  increases  at 
lower  temperatures,  while  the  ratio  R^trlR^xr  is  the  same.  This  is  very 
remarkable,  for  the  plates  are  completely  different  with  regard  to  their 
specific  resistance,  resistance  temperature  coefficient,  and  absolute  magnitude 
of  the  Hall-efifect. 

Experiments  were  continued  with  Bi  crystals  [Abstract  No.  694  (1918)], 
and  results  are  given  for  the  case  in  which  the  field  is  parallel,  and  the  main 
current  perpendicular,  to  the  axis.  At  ordinary  temperature  and  in  weak 
fields  RH  is  negative.  In  stronger  fields  RH  becomes  positive.  The  critical 
negative  values  found  by  Becquerel  are  much  greater  than  those  of  the 
authors,  and  Becquerel  found  zero  to  be  attained  in  much  stronger  fields. 
For  H  =  1000,  R  =  — 006  for  T  =  290°  abs.;  R  =  +  8*4  f  or  T  =  90°  abs.  ; 
R  =  +  8-11  for  T  =  20*8°  abs. ;  R  =  +  2*88  for  T  =  14-5°  abs.  J.  J.  S. 

1364.  Production  of  Strong  and  Uniform  Magnetic  Fields,  H.  du  Bois. 
(Deutsch.  Phys.  Gesell.,  Verb.  16.  8.  pp.  292-804,  April  80, 1918.)— Discusses 
mathematically  the  magnetic  fields  obtained  with  pole-pieces  of  different 
forms  ;  also  deals  with  the  question  of  cooling  of  the  electromagnet.      A.  W. 
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1366.  Metallic  Beryllium  (Glucinum).    F.  Fichter  and  K.  Jablczynski. 
(Ber.  Deut.  Chem.  Gesell.  46.  pp.  1604^1611, 1918.)— Glacinam  is  best  obtained 
by  the  electrolysis  of  a  fusion  containing  1  mol.  of  sodium  fluoride  to  2  mols. 
of  glucinum  fluoride  [compare  Lebeau,  Abstract  No.  802  (1898)],  using  a  nickel 
crucible  as  kathode,  a  carbon  rod  anode,  and  a  current  strength  of  7-10  amps, 
at  16  volts.    The  temperature  must  not  rise  too  high,  otherwise  an  alloy  of 
glucinum  and  nickel  is  formed.    The  metal  is  isolated  from  the  fusion  by  dis- 
solving the  salts  in  water,  the  solution  being  prevented  from  becoming  acid  by 
the  addition  of  ammonia  and  by  repeated  renewal  of  the  water.   The  crystals 
of  glucinum  so  obtained  are  freed  from  admixed  oxide  by  centrifugalisation 
in  a  mixture  of  ethylene  dibromide  and  alcohol  (D 1-96);  they  have  D  =  1*842. 
The  small  crystals  so  obtained  cannot  be  melted  together  under  ordinary 
conditions,  owing  to  the  coating  of  oxide  formed  preventing  coalescence  ;  it 
is  necessary  to  form  cylinders  by  compression,  and  then  heat  them  up  in  an 
electric  vacuum  furnace  or  in  one  containing  hydrogen  at  11-16  mm.    The 
melting-point  is  1280°  ±20°.    The  regulus  of  metal  has  hardness  between 
6  and  7,  and  scratches  glass ;  the  freshly  filed  metal  is  steel-grey  in  colour. 
At  the  ordinary  temperature  it  is  brittle,  but  at  higher  temperatures  ductile. 
The  specific  resistance  (referred  to  a  wire  of  1  m.  length  and  1  mm.  cross- 
section)  at  20°  is  1847  ohms.    The  resistance  to  the  action  of  water  is  caused 
by  a  surface  film  of  oxide.    As  anode  in  a  solution  of  sodium  ammonium 
phosphate  it  acts  as  a  valve  electrode,  similarly  to  aluminium.    It  is  not  so 
readily  attacked  by  alkalies  as  is  usually  stated  to  be  the  case.  T.  S.  P. 

1366.  Chemical  Reactions  and  Radii  of  Curvature.  G.  RebouL  (Comptes 
Rendus,  166.  pp.  1876-1878,  May  6,  1918.)— The  author  describes  further 
experiments  made  under  the  conditions  previously  employed  [see  Abstract 
No.  729  (1913)].  A  copper  wire  1*6  mm.  in  diam.  is  attacked  far  more 
readily  when  alone  than  when  placed  near  another  wire,  0*16  mm.  thick. 
The  latter  thus  exercises  a  protecting  action  on  the  former.  A  strip  of 
copper  is  similarly  protected  by  a  thin  wire.  The  attacking  gas  seems  to  be 
attracted  to  the  points  where  the  radius  of  curvature  is  least ;  the  extent 
of  the  protective  effect  of  these  points  increases  as  the  pressure  of  the  gas 
is  diminished,  and  with  pressures  of  the  order  006  mm.  amounts  to  several 
centimetres.  There  is  thus  an  apparent  distillation  of  the  active  substance  of 
the  gas  to  the  points  with  the  greatest  curvatures.  T.  H.  P. 

1367.  Use  of  Anti-piping  Thermit  in  Casting  Steel  Ingots.  E.  A.  Beck. 
(Amer.  Inst.  Mining  Engin.,  Bull.  No.  76.  pp.  649-666,  April,  1918.)— Some 
interesting  details  concerning  the  Thermit  process  for  producing  sound 
ingots,  mentioned  in  Abstract  No.  279  (1918),  are  described.  The  object  of 
the  method  is  not  to  heat  the  steel  and  keep  it  fluid,  but  to  create  a  stirring 
action  and  promote  the  removal  of  gases,  thus  preventing  the  formation  of 
blow-holes  and  pipes.  In  top  pouring  the  can  must  be  introduced  somewhat 
earlier  (when  the  crust  has  extended  over  about  one-half  the  surface  of  the 
ingot)  than  in  bottom  pouring,  because  of  the  colder  steel  being  at  the 
bottom.    After  the  cessation  of  the  agitation  the  steel  sinks  in  the  mould, 
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and  it  is  advisable  to  follow  ap  this  shrinkage.  The  material  is  improved  in 
quality  by  an  increase  in  density  and  by  a  transfer  of  the  segregated  area 
towards  the  top  surface  of  the  ingot.  At  the  same  time  an  increase  of  from 
8  to  10  %  in  the  yield  is  obtained.  Tables  are  appended  showing  the 
uniformity  in  composition  and  mechanical  properties  of  plates  rolled  from 
ingots  treated  by  this  process.  F.  C.  A.  H.  L. 

1358.  Commercial  Production  qf  Sound  Steel  Ingots,  E.  Gathmann. 
(Amer.  Inst.  Mining  Engin.,  Bull.  No.  76.  pp.  649-668,  April,  1918.)— The 
solidification  of  an  ingot  of  steel  previously  "  killed  "  depends  entirely  upon 
the  shape  of  the  mould  and  the  thickness  of  its  walls.  In  the  author's  method 
of  casting,  the  cooling  of  the  upper  part  of  the  ingot  is  slow  in  comparison 
with  the  lower  part.  This  is  effected  by  making  the  mpuld  walls  thick  and 
heavy  for  about  86  per  cent,  of  the  height  of  the  ingot  from  the  bottom.  The 
upper  portion  of  the  walls  are  made  thin  and  less  heat-absorptive.  By  this 
means  the  pipe  and  segregate  are  confined  to  the  upper  10  %  of  the  ingot 
Special  stripping  apparatus  has  been  designed  so  that  the  output  is  probably 
increased  under  the  new  methods.  The  average  discard  has  been  reduced  to 
12  %,  as  compared  with  86  to  40  %  by  the  older  methods.  F.  C.  A.  H.  L. 

1359.  Triferrocarbide  (Cemenliie),  O.  Ruff  and  E.  Gersten.  (Ber. 
Deut  Chem.  Gesell.  46.  pp.  894r400,  Feb.  22, 1918.  Chem.  News,  107.  p.  252, 
May  28,  1918.  Abstract.)— According  to  Jermilow  the  molecular  heat  of 
formation  of  FcsC  should  be  +  2'27  cals.,  according  to  the  authors'  determina- 
tion of  1912,  — 15*1  cals.  But  they  had  not  themselves  determined  the  heat 
of  oxidation  of  FeO  to  IFesO*,  which  they  now  find  to  be  -h  28'6  ±  1*8  cals., 
in  fair  agreement  with  le  Chatelier,  26*7,  whose  value  they  had  previously 
accepted.  Making  this  correction,  the  molecular  heat  of  the  formation  c^ 
Fe,C  would  be  - 15-8  ±  0-2  cals.  H.  B. 

1360.  Carbides  qf  Manganese  and  Nickel,  O.  Ruff  and  E.  Gersten. 
(Ber.  Deut.  Chem.  Gesell.  46.  pp.  400-418,  Feb.  22, 1918.  Chem.  News,  107. 
p.  252,  May  28, 1918.  Abstract.) — MnsC  is  prepared  by  heating  in  a  crucible 
(electric  vacuum  furnace)  for  20  minutes  manganese  (reduced  by  thermit) 
and  carbon  at  1600°  C.  and  20  mm.  pressure.  The  carbide  forms  soft 
glistening  needles  and  fibres,  hardness  intermediate  between  talc  and 
gypsum ;  the  hardness  of  alloys  containing  MniC  and  FesC  (also  scit) 
may  be  due  to  the  solid  solutions.  The  molecular  heat  of  combustion  of 
MnsC  to  MnsOi  is  410*9  ±  2  cals.,  the  molecular  heat  of  the  formation  of 
MnsOi  is  12-9  ±  2  cals.  (le  Chatelier  9*84  cals.).  The  NiiC  is  formed  chiefly  at 
2100°,  but  it  is  unstable  and  decomposes  again  on  cooling ;  the  molecular 
heat  of  formation  of  NisC  is  —  894  ±  10  cals.,  of  FeiC  — 15*8  ±0*2  cals. 

H.  B. 

1361.  Rate  of  Rusting  of  Iron  and  Steel.  J.  Aston  and  C.  F.  Burgess. 
(Amer.  Electrochem.  Soc,  Trans.  22.  pp.  219-240, 1912.)— Corrosion  tests  have 
been  made  on  several  commercial  grades  of  iron  and  steel  in  the  form  of 
bars  and  sheets  with  and  without  scale.  The  tests  took  the  form  of  exposure 
of  a  set  of  samples  to  atmospheric  weathering,  while  other  specimens  were 
exposed  to  the  exhaust  of  a  chemical  laboratory.  The  total  period.of  test  was 
800  days,  after  which  the  depth  of  pitting  was  determined  by  grinding  and 
weighing  the  metal  removed.  This  weight  added  to  the  corrosion  losses 
gives  a  value  which  has  been  called  by  the  authors  "  equivalent  corrosion,' 
while  the  ratio  of  this  value  to  the  actual  corrosion  gives  the  pitting  factor. 
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Generally  speaking,  the  results  show  that  the  acid  corrosion  test  (exposure  to 
20  %  sulphuric  acid)  gives  no  idea  of  the  behaviour  of  the  metals  in  practice. 
The  corrosive  action  of  the  atmosphere  is  largely  influenced  by  fumes  and 
smoke  and  by  the  season  of  the  year,  the  loss  being  greatest  in  spring.  Scale 
does  not  retard  rusting.  Pitting  is  responsible  for  a  deterioration  which  is 
three  times  as  great  as  that  caused  by  uniform  rusting.  Photomicrographs 
^1  to  show  any  marked  connection  between  the  presence  of  impurities  and 
heterogeneity  of  structure  and  rate  of  corrosion.  The  authors  consider  that 
the  service  conditions  constitute  a  vital  factor  in  the  corrosion  of  iron,  and 
that  it  is  just  as  important  to  study  the  conditions  of  use  as  to  study  the 
materials  themselves.  F.  C.  A.  H.  L. 

1362.  Transformations  of  Iron-Silicon  A  Hoys.  G.  Charpy  and  A.  Cornu. 
(Comptes  Rendus,  166.  pp.  1240-1248,  April  21, 1918.)— Dilatation  experiments 
on  alloys  containing  0*1  %  C,  0*8  %  Mn,  and  0*2  to  4*5  %  Si  show  that  between 
these  limits  the  addition  of  silicon  to  iron  does  not  affect  the  dilatation  co- 
efficient between  0°  and  700°  C.  The  temperature  of  the  anomaly  in  the 
dilatation  curve  between  800°  and  900°  C.  is  not  displaced,  but  the  magnitude 
decreases  as  the  Si  increases,  and  disappears  at  1*8  %  Si.  Low-carbon  alloys 
containing  over  1*8  %  Si  show  an  almost  rectilinear  dilatation  curve  between 
0°  and  900°  C.  A  similar  result  is  obtained  with  nickel,  but  in  this  case  the 
anomaly  is  not  effaced  but  merely  displaced  in  the  scale  of  temperature.  In 
a  second  series  containing  0*85  %  C  and  0*8  %  Mn,  similar  results  have  been 
obtained,  but  the  effects  are  much  less  marked,  4*6  %  Si  being  necessary  to 
efface  the  anomaly.  Comparison  of  the  cooling-  and  dilatation-curves  of  a  soft 
steel  and  a  low-carbon  alloy  containing  8*5  %  Si  indicates  that  the  point  A, 
subsists  after  the  points  Ai  and  As  have  disappeared,  so  that  it  cannot  be 
a  residue  of  the  latter  transformations.  F.  C.  A.  H.  L. 

1363.  Transformations  of  Iron- Silicon  Alloys,  E.  Vigoroux.  (Comptes 
Rendus,  166.  pp.  1874-1876,  May  6, 1918.)— Interest  in  the  work  of  Charpy 
and  Cornu  [see  preceding  Abstract]  has  led  to  the  publication  of  heating 
curves  of  pure  iron-silicon  alloys  containing  up  to  7  %  Si.  None  of  the 
alloys  showed  A|  or  Aj,  but  addition  of  0*6  %  Si  raised  As  by  14°  C, 
which  increment  was  continued  up  to  8  %  Si.  Between  8  and  4  %  Si  the 
temperature  was  steady,  after  which  it  was  again  increased  up  to  about  7  % 
Si,  when  the  point  disappeared  altogether.  F  .  C.  A.  H.  L. 

1364.  Metallografhic  Investigation  of  the  System  :  Thallium  and  Tellurium, 
M.  Chikashige.  (Kyoto  Coll.  Sci.  Engin.,  Mem.  6.  pp.  6-12,  Sept.,  1912.)— 
Investigation  of  the  freezing-point  curve  shows  that  thallium  and  tellurium 
form  two  compounds,  namely,  TeiTU  and  TeTl.  The  former  corresponds  with 
a  maximum  in  the  curve  at  428°,  whilst  the  latter  corresponds  with  a  break  in 
the  curve  at  806°  and  40*6  %  Te.  The  eutectic  point  lies  at  200°  and  686  %  Te. 
The  alloys  separate  into  two  liquid  layers  between  the  limits  1*6  and  24  %  Te 
at  898°.  Solid  solutions  are  only  formed  by  the  compound  TeiTU  with  6*6  % 
of  Tl.  This  compound  is  very  brittle,  whilst  the  compound  TeTl,  which 
forms  long  needles,  is  much  less  so.  T.  S.  P. 

1366.  Fixation  of  Nitrogen  by  Barium  Oxide  and  Charcoal,    T.  Ewan  and 

T.  Napier.    (Soc.  Chcm.  Ind.,  Journ.  82.  pp.  467-474,  May  15,  1918.    Paper 

read  before  the  Scottish  Section.) — ^That  a  mixture  of  baryta  and  carbon,  when 

calcined  in  air,  readily  combined  with  nitrogen,  was  observed  by  Margueritte 
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and  de  Sourdeval  in  1860  :  }.  B.  Readman  technically  carried  out  the  reaction 
about  1896.  The  authors  have  since  1909,  unknowingly  at  first,  been  working 
on  the  lines  of  Kiihling  and  Berkhold,  heating  a  mixture  of  2  parts  of 
barium  carbonate  and  1  of  charcoal  in  an  electric  Heraeus  furnace  while 
passing  nitrogen  through  the  tube.  The  absorption  of  N  begins  between 
900°  and  980^,  and  increases  with  rising  temperature,  2}  per  cent,  of  the 
nitrogen  used  being  fixed  at  960°  and  10  per  cent,  at  1000°.  The  products  are 
BaO,  Ba(CN)t  and  BaCNt ;  the  reactions  are  very  complicated,  and  not  more 
than  half  the  barium  oxide  can  be  converted  in  this  way  into  a  nitrogen 
compound.  The  two  reactions  BaO  +  20  +  N,  ;^:±  BaCNi  +  CO  and 
BaO  +  8C  +  Nt^-^  Ba(CN)t  +  CO  seem  to  be  reversible,  but  a  less  active 
compound  BaO,  Ba(CN)t  also  appears  to  be  formed,  and  the  reaction 
Ba(CN)t  =  BaCNt  +  C,  decomposition  of  the  cyanide  by  heat,  is  not 
reversible.  Some  barium  carbide  is  probably  formed  out  of  BaO  and  C 
before  the  absorption  of  N  begins.  Barium  ferrocyanide,  heated  alone  or 
mixed  with  charcoal,  yields  a  mixture  of  barium  cyanide  and  cyanamide. 
The  experiments,  which  were  made  in  the  laboratory  of  the  Cassel  Cyanide 
Co.,  do  not  fully  explain  the  phenomena.  H.  B. 

1366.  Hydrogen  from  Water  and  Coal  from  Cellulose  at  High  Pressures  and 
Temperatures.  F.  Bergius.  (Soc.  Chcm.  Ind.,  Journ.  82.  pp.  462-465; 
Discussion,  pp.  465-467,  May  15, 1918.) — Further  particulars  of  the  researches 
noticed  in  Abstract  No.  1769  (1912).  The  author  and  Specht  apply  higher 
temperatures,  840°,  and  therefore  much  higher  pressures  than  Stein  and 
Klason  had  done.  Iron  heated  with  water  is  completely  turned  into  a 
finely-divided  powder  of  FeiO*,  not  only  on  the  surface,  and  a  hydrogen  of 
99'95  per  cent,  is  produced  which  need  not  be  compressed  for  transport. 
When  water  is  sealed  up  with  cellulose,  peat,  etc.,  it  remains  liquid  and 
retains  its  high  specific  heat ;  hence  local  superheating  is  prevented,  the 
liquid  water  acting  as  a  material  for  storing  heat,  and  the  temperature  can 
easily  be  kept  constant  throughout  the  mass.  Cellulose  and  water  at  840° 
turn  in  twelve  hours  into  a  black  powder  containing  84  per  cent,  of  C,  5  of  H, 
and  11  of  O ;  some  C0»  is  also  found  in  the  vessel.  The  H  percentage  is  as 
high  as  in  bituminous  coal.  Eight  hours'  heating  at  840°  yields  the  same 
result  as  64  hours  at  810° ;  thus  a  rise  of  80  deg.  accelerates  the  reaction  8  =  2* 
times,  or  an  elevation  of  the  temperature  by  10  deg.  doubles  the  speed  of  the 
reaction.  It  is  not  possible  apparently  to  raise  the  carbon  percentage  above 
84  by  these  means,  and  the  resulting  dry  powder  does  not  resemble  coal  unless 
it  be  heated  for  hours  to  840°,  while  being  submitted  to  very  high  mechanical 
pressure ;  pressure  alone  at  ordinary  temperature  will  not  yield  a  product  like 
anthracite,  though  it  does  so  in  Nature  in  the  course  of  thousands  or  millions 
oFyears.  The  author  distinguishes  carbonisation  from  formation  of  anthracite  ; 
he  considers  the  latter  as  a  pressiu-e  effect.  The  vessels,  up  to  200  galls, 
capacity,  are  made  of  special  steel  and  are  fitted  with  joints  after  Kirchenbauer, 
used  by  Haber  and  le  Rossignol,  consisting  of  cone-shaped  ends,  clamped  and 
forced  together  by  a  screw,  there  being  merely  a  circular  line  of  contact ;  these 
joints  keep  tight  at  400°  and  150  atmos.  for  several  weeks.  The  discussion 
concerned  mainly  the  nature  of  the  resulting  coal.  H.  B. 

1867.  Molecular  Refraction,     G.  P6lya.    (Phys.  Zeitschr.  14.  pp.  852- 

855,  April  15, 1918.)— Examines  the  formula  M/^  x  (D  — 1)/D,  in  which  M  is 

the  molecular  weight,  d  the  density,  and  D  the  dielectric  constant    This  is 

closely  related  to  the  modern  formula  involving  the  refractive  index  instead 
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of  the  dielectric  constant.  The  constancy  of  the  formula  is  tested  by  an 
imaginary  cycle  of  experiments,  in  which  the  condenser  containing  the 
substance  is  first  discharged  in  a  reversible  manner  ;  then  a  chemical  reaction 
is  made  to  take  place  in  the  dielectric ;  then  the  electrification  is  restored 
while  compensating  electrostriction  by  suitable  pressure;  and  finally  the 
reaction  is  reversed  and  the  work  recovered.  If  the  amount  of  work  in  the 
second  stage  is  Ao  and  in  the  fourth  stage  A^,  the  surface  density  <t  and 
the  p.d.  V,  then  A^  =  A©  +  iV<T  —  iW.  Since  in  the  limit  the  reversible 
max.  work  is  a  measure  of  the  "  avidity "  of  the  reactions,  the  reaction  is 
accelerated  in  an  electric  field  if  the  amount  of  electric  energy  is  thereby 
increased,  and  vice  versa.  E.  E.  F. 

1368.  Influence  of  Diffusion  on  E,M,F.  produced  in  Solutions  by  Centrifugal 
Action,  VT.  L.  Miller.  (Amer.  Electrochem.  Soc,  Trans.  21.  pp.  209-217, 
1912.) — ^The  author  has  calculated  the  influence  of  diffusion  on  the  e.m.f. 
produced  in  Tolman's  experiments  [Abstract  No.  178  (1911)]  by  centrifugal 
action,  and  shows  that  it  is  not  large  enough  to  influence  the  results,  as  after 
15  minutes  it  would  only  amount  to  0*021  millivolt.  T.  M.  L. 

1369.  Orientation  of  Liquid-crystals  by  Plates  of  Mica,  C.  Mauguin 
(Comptes  Rendus,  156.  pp.  1246-1247,  April  21,  1918.)— When  azoxyanisol  is 
melted  between  cleavage  plates  of  mica  the  liquid-crystals  develop  in  a 
peculiar  manner.  Taking  the  well-known  star-figure  which  is  produced  on 
striking  a  mica-plate  with  a  blunt  point,  the  6  rays  of  the  star  are  (1)  parallel 
to  the  axis  of  the  crystal,  (2)  at  60°  to  the  right  and  left.  The  liquid-crystal 
sets  itself  with  its  optic  axis  parallel  to  one  of  the  secondary  rays  of  the  lower 
plate  of  mica  {e,g.  the  one  to  the  right  of  the  axis  of  the  mica-crystal),  but  on 
passing  through  the  film  of  liquid-crystal  the  orientation  gradually  changes 
until  at  the  upper  surface  the  optic  axis  is  parallel  to  the  other  secondary  ray 
of  the  mica  {e.g,  the  one  to  the  left  of  the  axis  of  the  mica-crystal).  These 
two  rays  are  therefore  not  identical  in  their  properties,  since,  when  the 
cleavage  is  made,  an  identical  behaviour  is  possessed  by  the  one  to  the 
right  on  the  lower  surface  of  the  cleavage  and  the  one  to  the  left  on  the  upper 
surface  of  the  cleavage,  as  viewed  from  above  the  composite-plate.  If  viewed 
from  the  cleavage-plane  itself  the  two  rays  with  identical  properties,  would, 
of  course,  be  oriented  in  the  same  way.  T.  M.  L. 

1370.  Influence  of  Colloids  and  Fine  Suspensions  on  the  Solubility  of  Gases  in 
Water,  III.  Solubility  of  Carbon  Dioxide  at  Pressures  lower  than  Atmospheric, 
A.  Findlay  and  T,  Williams.  (Chem.  Soc.,  Journ.  108.  pp.  686-^5, 
April,  1918.) — By  extending  the  investigations  of  Findlay  and  Creighton 
[Abstract  No.  1167  (1910)]  to  lower  pressures  confirmation  has  been  obtained 
of  the  view  that  in  presence  of  colloids  the  solubility-curve  of  a  gas  under 
varying  pressure  exhibits  a  minimum  or  else  falls  with  increasing  pressure  to 
a  constant  value.  Thus  in  the  case  of  dextrin,  the  solubility  of  COj  which 
was  steady  at  higher  pressures,  is  shown  to  increase  at  the  lower  pressures 
now  investigated.  T.  M.  L. 

1371.  New  Electric  Properties  of  a  Semipermeable  Membrane  of  Copper  Ferro- 
cyanide,  R.  Beutner.  (Journ.  Phys.  Chem.  17.  pp.  844-860,  April,  1918.)— 
(1)  A  precipitation  membrane  of  copper  ferrocyanide  behaves  like  an  elec- 
trode, reversible  for  monovalent  positive  ions  of  different  kinds.  (2)  The 
e.m.f.  of  the  system  K4Fe(CN)6  aq.  sol. — precipitation  membrane— CuSOi 
aq.  sol  is  due  to  a  concentration  cell  with  K*  ions.    The  K*  salt  concentration 
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of  the  CuSOi  solution  is  doe  to  KsSO^,  which  is  generated  by  the  fonmition 
and  steady  increase  in  thickness  of  the  membrane.  The  K*  concentration  in 
the  boundary  region  of  the  CuSOi  solution,  which  is  essential  for  the  e.m.f ., 
depends  mainly  on  the  velocity  of  diffusion  into  that  part  of  the  CuSOf 
solution  which  is  free  from  KtSO^.  T.  M.  L. 

1372.  Electro-analysis  of  Copper,  Antimony,  Bismuth,  and  Tin  with  Acidified 
Chloride  Electrolytes.  E.  P.  Schoch  and  D.  J.  Brown.  (Amer.  Electro- 
chem.  Soc.,  Trans.  22.  pp.  265-276, 1912.)— The  authors  find  that  Cu,  Sb,  Bi, 
and  Sn  may  be  deposited  quantitatively  and  in  good  form  from  hydrochloric 
acid  electrolytes  if  suitable  reducing  agents  (formalin,  hydroxylamine  hydro- 
chloride, oxalic  acid,  etc.)  are  added  to  them.  It  is  possible  to  separate 
copper  from  tin  and  estimate  both  from  the  same  sample  of  electrolyte, 
using  the  method  of  graded  potential,  thus  reducing  the  otherwise  trouble* 
some  analysis  of  bronze  to  a  very  simple  operation.  Metals  with  a  potential 
more  positive  than  that  of  tin  do  not  interfere  with  the  estimation  of  copper 
by  this  method.  These  methods  present  many  advantages  over  older  methods. 
The  electrolytes  are  easily  prepared,  because  all  of  the  metals  are  soluble  in 
aqua  regia,  and  all  of  their  compounds  are  soluble  either  in  this  reagent 
or  in  hydrochloric  acid.  The  electrolytes  are  free  from  odour,  and  the 
results  indicate  that  the  deposits  are  probably  free  from  inclusions.  Rotating 
electrodes  are  employed  and  the  methods  are  rapid.  Full  experimental 
details  are  given.     [See  Abstract  No.  1782  (1908).]  T.  S.  P. 

1373.  Concentration-changes  in  the  Electrolysis  of  Copper-sulphate  Solutions. 
C.  W.  Bennett  and  C.  O.  Brown.  (Journ.  Phys.  Chem.  17.  pp.  878--885, 
May  16, 1918.)— It  has  been  noticed  previously  [see  Abstract  No.  1294  (1912)] 
in  the  electrolysis  of  copper-sulphate  solutions  with  a  rotating  copper  kathode, 
that  the  potential-drop  across  the  cell,  with  constant  current,  increases  with 
an  increase  in  the  speed  of  rotation.  This  observation  has  been  confirmed 
for  variations  in  the  speed  of  rotation  from  1000  to  6000  revs,  per  min. 
Investigation  of  the  various  factors  which  may  cause  an  increase  in  potential, 
showed  that  the  increase  was  due  to  a  rise  in  the  potential  at  the  rotating 
kathode,  where  the  equilibrium  Cu  -h  Cu'^~>2Cu-  exists.  As  the  rotation 
increases  and  the  stirring  becomes  more  efficient,  the  cuprous  ions  are  removed 
faster  and  faster,  and  the  solubility  of  the  copper  is  therefore  increased,  giving 
rise  to  a  higher  voltage.  The  increase  in  the  drop  of  potential  between  the 
electrodes  is  also  parUy  due,  in  all  probability,  to  an  increased  resistance  oi 
the  electrol)rte.  When  a  solution  of  cuprous  chloride  in  hydrochloric  acid 
is  used  there  is  a  decrease,  instead  of  an  increase,  in  potential.  This  is  due 
to  the  removal  of  the  cupric  ions  at  the  electrode,  which  are  in  equilibrium 
with  the  cuprous  ions  and  the  copper  of  the  electrode.  The  potential  of 
a  rotating  electrode  in  nitric  acid  diminishes  with  increasing  rate  of  rotation, 
owing  to  the  increasingly  efficient  removal  of  the  film  of  nitrous  acid,  whereby 
the  tendency  of  the  copper  to  dissolve  is  diminished,  and  therefore  its  voltage. 
The  solution  pressure  of  a  metal  is  increased  if  the  size  of  its  crystals  be 
decreased.  This  is  made  apparent  by  an  increase  in  the  potential  of  the 
metal  as  the  crystal  size  is  decreased,  by  hammering  or  burnishing,  for 
example.  It  is  also  shown  by  the  fact  that  fine-grained  metal  (electrolytic 
copper)  is  electro-positive  to  more  coarsely  crystalline  metal  (cast  copper). 
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1667.  New  Form  of  Printing  Chronograph.  W.  Gaertner.  (Science,  87. 
pp.  641-642,  April  26, 1918.  Abstract  of  paper  read  before  the  Astronom. 
and  Astrophys.  Soc.  of  America.)— The  design  is  for  an  instrument  capable  of 
recording  time  in  minutes,  seconds,  and  hundredths  of  seconds,  by  printing 
the  records  in  figures  on  a  strip  of  paper.  The  minute  and  second  wheels  are 
rotated  by  two  specially  designed  electromagnets  which  operate  on  pawls 
and  ratchet-wheels  of  60  teeth.  C.  P.  B. 

1568.  Direct-reading  Seismograph.  V.  Cr^mieu.  (Comptes  Rendus, 
156.  pp.  882-885,  March  10,  1918.) — By  employing  the  principle  of  a  torsion 
balance  of  which  the  suspending  wire  is  bent  at  its  point  of  insertion,  giving 
an  invariable  plane  of  vibration  (see  Abstract  No.  1877  (1918),  a  seismograph 
has  been  designed  by  means  of  which  the  records  may  be  interpreted 
directly.  Some  details  of  the  apparatus  are  given,  suitable  for  registering  all 
three  components  of  a  seismic  movement.  C.  P.  B. 

1569.  Improvements  in  Mirror  Readings.  J.  Ludvdg.  (Phys.  Zeitschr. 
14.  p.  557,  June  15,  1918.)— Below  the  rotating  mirror  is  arranged  a  fixed 
mirror  which  reflects  a  vernier  adapted  to  the  scale.  The  mirrors  are  so 
disposed  that  the  planes  of  the  images  of  the  scale  and  vernier  are  the  same, 
and  that  the  images  are  in  contact  along  a  line.  With  a  telescope  the  vernier 
gives  the  usual  increase  of  accuracy.  Witl^out  the  telescope  it  compensates 
for  the  absence  of  the  latter.  E.  E.  F. 

1670.  Standardisation  of  Hydrometers.  R.  T.  Glazebrook.  (Nature, 
91.  pp.  -412-418,  June  19, 1918.  From  the  National  Physical  Laboratory.)— 
Three  different  methods  are  in  use  for  the  standardisation  of  hydrometers. 
The  instruments  are  in  all  cases  graduated  for  use  in  a  liquid  at  a  definite 
temperature — the  standard  temperature  of  the  instrument — ^and  give  the 
specific  gravity  of  this  liquid  at  some  definite  temperature,  which  may  or 
may  not  be  the  standard  temperature  of  the  instrument,  referred  to  water 
at  the  same  or  some  other  temperature.  The  following  cases  have  arisen. 
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I.  (a)  The  liquid  to  be  tested  must  be  at  the  standard  temperature  of  the 
instrument,  say  86°  F.  (/3)  The  water  to  which  the  sp.  gr.  is  referred  must 
also  be  at  this  standard  temperature,  say  85°  F. 

II.  (a)  The  liquid  to  be  tested  must  be  at  the  standard  temperature  of  the 
instrument,  say  85°  F.  (p)  The  water  to  which  the  sp.  gr.  is  referred  must 
be  at  some  other  definite  temperature,  say  60°  F.  The  sp.  gr.  of  the  liquid  at 
86"  F.  is  then  referred  to  that  of  water  at  6(f  F. 

III.  (a)  The  liquid  to  be  tested  must  be  at  the  standard  temperature  of 
the  instrument,  say  86°  F.  (/S)  The  graduations  are  such  that  they  give  the 
value  which  would  be  found  for  the  sp.  gr.  of  the  liquid  if  it  were  cooled  or 
heated  to  some  other  temperature  and  referred  to  water  at  that  temperature, 
say  60°  F. 

A  sugar  solution  which  reads  1*1484  by  method  I  (85°  F./85°  F.),  would 
read  1-447  by  method  II  (86°  F./60°  F.)  and  1-1600  by  method  III 
(60°F./60°F.). 

Method  III  has  the  obvious  objection  that  the  instrument  is  correctly 
graduated  only  for  a  liquid  having  one  definite  coefficient  of  expansion,  and 
hence  cannot  be  used  without  error  for  others.  Method  I  has  been  the  usual 
practice  at  Kew.  Method  II  has  the  advantage  that  the  reference  tempera- 
ture of  the  water  is  fixed  and  gives  results  in  agreement  with  the  usual 
definition  of  specific  gravity,  which  assumes  a  fixed  temperature  for  the 
water. 

The  author  invites  expressions  of  opinion  concerning  these  difiFerent 
methods  from  makers  and  users  of  hydrometers.  T.  H.  P. 

1571.  Optical  Coincidences  for  Time  Transmission,  Schwartz  and  Vil- 
latte.  (Comptes  Rendus,  156.  pp.  121-124,  Jan.  18,  1918.)— To  fadlitate 
observation  of  the  standard  pendulum,  arrangements  are  made  to  illuminate 
the  field  of  a  small  telescope  intermittently  at  each  beat.  This  is  placed  close 
to  the  eyepiece  of  a  larger  telescope  which  is  employed  for  viewing  the 
signals  of  other  observers  at  a  distance,  so  that  all  that  is  necessary  is  the 
observation  of  coincidence  of  two  intermittent  illuminations.  A  variation  oi 
the  method  is  to  view  the  distant  signals  in  the  telescope,  and  judge  coinci- 
dences with  the  local  timekeeper  by  listening  to  the  beats  With  a  tielq>faone. 

C.P.  B. 

1672.  Azimuth  Marks  of  Cape  Transit  Circle,  D.  Gill.  (Observatory, 
No.  469.  pp.  184-185,  March,  1918.)— *£ach  azimuth  mark  is  defined  by  the 
vertical  plane  passing  through  the  optical  centre  of  an  object-glass  placed  at 
the  bottom  of  a  pit  sunk  to  the  unweathered  Malmesbury  rock  many  feet 
below  the  surface.  At  the  fooal  plane  of  this  lens  there  is  a  horizontal 
slide  carrying  two  spider  threads,  or  a  spider  thread  and  illuminated  aper- 
ture. Below  the  object-glass  there  is  placed  a  trough  of  mercury,  by  means 
of  which  it  is  possible  to  see  the  reflected  images  of  the  spider  threads  with  a 
small  microscope.  These  threads  are  adjusted  to  be  at  equal  distances  from 
the  meridian  mark,  on  opposite  sides  of  the  meridian,  so  that  when  the  image 
of  one  of  them  is  superposed  on  the  other  it  is  then  certain  that  the  meridian 
mark  is  exactly  on  the  meridian  Une.  C.  P.  B. 

1673.  Longitude  Determination  by  Wireless  Telegraphy.  H.  Renan. 
(Comptes  Rendus,  156.  pp.  758-760,  March  10,  1918.)— As  intimated  in  a  pre- 
vious paper  [Abstract  No.  267  (1912)],  the  system  of  exchange  of  signals  by 
wireless  telegraphy  has  been  employed  by  the  observers  engaged  in  deter- 
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mioii^  the  dLSerence  in  longitude  between  Uccle  (Belgium)  and  the  Paris 
Observatory,  and  a  discussion  is  given  showing  tlie  comparative  accuracy  of 
the  new  method  and  the  old  system  of  telegraphy.  The  conclusion  is  that 
the  mean  error  is  very  nearly  the  same  in  the  two  methods^  ±  0*0060  sec.  for 
wkeless,  and  ±  00071  sec.  for  ordinary  telegraphy.  The  time  of  transmission 
of  an  ordinary  electric  signal  from  Paris  to  Uccle  is  found  to  be 0006  sec. 
The  final  value  for  the  difference  of  latitude,  Paris  (Cassini's  meridian)  and 
Uccle  (meridian  circle)  is  8m.  5'123.  C.  P.  B. 

1674.  Influence  of  Drawing  on  the  Properties  of  Metallurgical  Products. 
L.  Quillet.  (Rev.  de  Metallurgie,  10.  pp.  leo^lll,  June,  1918.)— The  author 
has  studied  the^  effect  of  cold  work  on  the  mechanical  (Properties  and  the 
resistance,  of  metals  and  alloys  to  corrosion.  Drawing  greatly  increases  the 
elastic  limit  and  decreases  the  resilience.  Elongation  is  diminished  to  a 
greater  extent  than  the  contraction.  Experiments  have  been  made  on  the 
resistance  of  Al  and  some  of  its  alloys,  to  corrosion  in  water  and  different 
saline  solutions  of  various  strengths.  Although  in  a  great  many  cases  the 
cold-worked  product  is  attacked  to  a  greater  degree  than  the  annealed 
product,  this  is  by  no  means  a  general  law.  The  action  appears  to  be 
a  function  of  the  alloy  and  the  acting  reagent  F.  C.  A.  H.  L. 

1675.  The  Elasticity  of  Ice.  K.  R.  Koch.  (Ann.  d.  Physik,  41.  4. 
pp.  709-727,  July  17, 1918.)— Nearly  80  years  ago  the  author  made  numerous 
determinations  of  the  elastic  modulus  of  ice  while  on  the  Labrador  coast  as  a 
delegate  of  the  German  Polar  Commission ;  in  spite  of  good  agreement  for 
the  same  sample,  the  values  for  different  samples  differed  appreciably  from 
each  other,  and,  moreover,  were  greater  than  those  obtained  by  earlier 
investigators.  The  author  noticed,  however,  that  in  spite  of  the  low  tem- 
perature prevailing,  a  considerable  decay  of  the  ice-bars  took  place,  which 
rendered  dimensional  measurements  uncertain.  The  publication  of  the 
results  was  therefore  postponed  until  further  data  had  been  accumulated. 
Experiments  at  Freiburg  gave  a  value  E  =  646*5  kg./mm.*,  while  the  average 
value  of  the  Labrador  experiments  was  696  kg./mm.*.  The  latter  experiments 
were  rejected  because  it  was  impossible  to  determine  the  relation  between 
the  elastic  force  and  its  direction  to  the  chief  crystallographic  axis.  Hess's 
results  are  quoted  with  comments  thereon.  The  difficulties  due  to  viscosity 
are  emphasised,  since  very  delicate  methods  are  required  for  measuring  small 
bars,  while  the  condition  of  the  ice  is  of  great  importance.  Ice  from  lakes 
and  ponds  is  traversed  by  air-bubbles  and  channels,  which  are  in  planes 
parallel  to  the  frozen  surface,  the  air-channels  being  lengthways  perpen- 
(i^cular  to  the  latter.  Figures  are  given  of  ice  sections  cut  from  Labrador 
and  Bemina  ice.  When  ice  which  contains  air  is  used,  the  bubbles  and 
channels  act  as  if  the  cross-section  was  reduced  and  thereby  cause  the 
modulus  of  elasticity  to  appear  too  small.  Last  wintef  the  author  took 
samples  from  ice  lakes  on  the  Bernina  Pass,  and  experiments,  details  of 
which  are  given,  were  carried  out  in  the  coldest  room  of  the  Bemina  Hospice 
where  a  temperature  of  -- 8°  to  —  6^  C.  prevailed.  A  photograph  of  the 
apparatus  employed  is  given  in  the  paper.  The  dimensional  determinations 
receive  adequate  description  and  all  the  precautions  to  ensure  accuracy  are 
added,  an  optical  method  being  employed.  The  use  of  a  microscope  with 
micrometer  is  not  to  be  recommended,  as  the  observer's  presence  would 
occasion  temperature  fluctuations  which  could  not  be  determined.  The 
sources  of  error  Ue  in  the  difficulties  attending  the  readings,  and  in  the  deter- 
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mination  of  the  permanent  deformation  due  to  viscosity.  Tables  are  given, 
and  the  sources  of  error  examined  and  corrected.  A  general  mean  value  of 
£  =  625*9  kg./mm.*  for  an  average  temperature  of  —  7*2®C.  was  obtained, 
this  being  fairly  near  the  author's  earlier  results.  It  may  perhaps  be 
imagined  that  the  elastic  modulus  is  dependent  upon  the  orientation  of  the 
ice  with  respect  to  the  freezing  surface,  but  the  results  for  rods  cut  in  the 
same  direction  differ  from  rod  to  rod.  The  greatest  value  of  the  deviation 
for  the  same  rod  reached  1  %,  but  for  different  rods  over  10  %  was  recorded. 
Other  explanations  must  therefore  be  sought  to  account  for  these  discrepan- 
cies, and  the  author  makes  two  proposals,  viz.  that  the  varying  temperatures 
of  night  and  day  have  caused  internal  stresses  in  the  ice,  the  existence  of 
which  was  proved  by  the  appearance  of  cracks  after  i-5  (lays ;  also  that 
in  preparing  the  rod  by  filing,  etc.,  the  temperature  is  raised  and  the  possi- 
bihty  given  for  an  alteration  in  crystalline  structure  on  cooling.  The  above 
actions  would  each  account  for  variation  from  rod  to  rod.  H.  H.  Ho. 

1676.  Precision  Viscosimeter :  Relative  Viscosities  of  Water  at  0°,  18**,  25°, 
and  6(f.  E.  TV.  Washburn  and  G.  Y.  Williams.  (Amer.  Chem. 
Soc.,  Joura  85.  pp.  787-750,  June,  1918.  Contribution  from  the  Laborat 
of  Physical  Chem.  of  the  Univ.  of  Illinois,  Publication  No.  14.) — An  im- 
proved Ostwald  viscosimeter  of  fused  quartz  has  been  designed  and  is 
found  to  possess  the  following  advantages  :  (1)  Its  water-constant  for  a  given 
temperature  is  not  altered  by  cleaning  it  with  hot  liquids  or  by  subjection  to 
wide  temperature  variations;  this  magnitude  has  remained  constant  to  within 
0*08  sec.  after  the  instrument  has  been  in  use  for  six  months.  (2)  The  water- 
constant  at  25°  is  580  sees,  and  is  repeatedly  reproducible  to  about  008  sec. 
under  constant  conditions.  (8)  For  effective  pressures  within  the  limits 
180-800  mm.  of  water,  the  deviation  of  the  viscosimeter  from  the  require- 
ments of  Poiseuille's  law  is  less  than  0*08  per  cent.  (4)  An  error  of  as  much 
as  1  c.cm.  in  the  amount  of  liquid  introduced  into  the  viscosimeter  changes 
the  time  of  flow  by  less  than  005  per  cent.  (5)  A  single  instrument  can 
be  used  for  a  large  temperature-range,  since  its  dimensions  do  not  alter  with 
the  temperature.  The  following  values  have  been  obtained  for  the  relative 
viscosities  of  water  at  different  temperatures :  »iifi/»lo=0'58978,  iri5/»io= 0*49741, 
riiolfii  =s  0*80640,  nsolnn  =  0*61599,  these  numbers  being  probably  accurate  to 
0*08  per  cent.  The  relative  viscosity  of  a  normal  potassium  chloride  solution 
at  18°  is  0  98180.  T.  H.  P. 

1577.  Viscosity  of  Air.  R.  A.  Millikan.  (Ann.  d.  Physik,  41.  4. 
pp.  759-766,  July  17, 1918.) — A  discussion  of  the  most  probable  value  of  the 
viscosity  of  air,  the  following  conclusions  being  reached  :  (1)  To  within  one 
in  a  thousand  the  viscosity  of  dry  air  at  28°  C.  is  vin  =  0*00018240 ;  (2)  Between 
12°  and  80°  C.  to  within  one  in  a  thousand,  i||=  000018240  — 0000000498 
(28°  —  /).  E.  H.  B. 

1578.  Investigation  of  Molecular  Forces  by  Disturbance  of  Molecular  Equi- 
librium in  Liquid<rystals.  O.  Lehmann.  (Deutsch.  Phys.  GeselL,  Verb. 
15. 10.  pp.  418-422,  May  80, 1918.)— A  discussion  is  given  of  the  conditions 
under  which  the  elastic  limit  might  be  measured  in  viscous  materials  such  as 
marine  glue.  The  author  maintains  that  liquid-crystals  have  no  elasticity  as 
the  particles  rearrange  themselves  when  the  mass  is  deformed  and  cannot 
therefore  carry  a  permanent  strain.  T.  M.  L. 
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1679.  The  ''Rutherford"  Atom.  G.  S.  Fulcher.  (Science,  88.  pp.  274- 
276,  Aug.  22, 1918.)— The  paper  discusses  the  theory  of  Rutherford  [Abstracts 
Nos.  1847(1911),  1296  (1918)J  that  an  atom  has  a  central  concentrated  positive 
nucleus  consfsting  of  a  number  of  elementary  charges  equal  to  about  half  the 
atomic  weight  The  author  considers  that  for  elements  of  low  atomic 
weight  such  a  simple  atom  will  not  explain  spectral  phenomena.  £.  M. 

1580.  Continuity.  O.  Lodge.  (Chem.  News,  106.  pp.  127-186,  Sept.  12, 
and  pp.  189-148,  Sept  19, 1918.  Presidential  Address  to  the  British  Assoc, 
at  Birmingham,  1918.  Science,  88.  pp.  879-895,  Sept.  19,  and  pp.  417-480, 
Sept.  26,  1918.  Nature,  92.  pp.  88-48,  Sept.  11,  1918.)— The  author  urges 
a  belief  in  ultimate  continuity  as  essential  to  science  ;  regards  scientific  con- 
centration as  an  inadequate  basis  for  philosophic  generalisation ;  believes 
that  obscure  phenomena  may  be  expressed  simply  if  properly  faced ;  and 
points  out  that  the  non-appearance  of  anything  perfectly  uniform  and  omni- 
present is  only  what  should  be  expected,  and  is  no  argument  against  its 
real  substantial  existence.  L.  H.  W. 

1581.  Flexure  of  Telescope  Mirror-discs  arising  from  their  Weight.  H.  S. 
Jones.  (Roy.  Soc.,  Proc.  Ser.  A.  88.  pp.  494-522,  July  1,  1918.)— 
Mathematical. 

1582.  Effut  of  Temperature  in  Gravity  Determinations  with  v,  Stemeck's 
Apparatus.    C.  Mineo.    (N.  Cimento,  5.  Ser.  6.  pp.  159-179,  March,  1918.) 

1588.  Einstein*s  Stationary  Gravitation  Field.  P.  Ehrenfest.  (Konink. 
Akad.  Wetensch.  Amsterdam,  Proc.  15.  pp.  1187-1191,  May  80,  1918.)— 
Discusses  the  hypothesis  of  equivalence  on  which  Einstein  bases  his  attempt 
at  a  theory  of  gravitation,  and  which  requires  a  curvature  of  the  rays  of  light 
in  a  field  of  attraction.  The  problem  is  put  thus.  Let  a  laboratory  L  with 
the  observers  in  it  have  some  accelerated  motion  with  regard  to  a  system 
of  co-ordinates  x,  y,  z,  which  is  not  accelerated.  Let  it,  for  example,  move 
parallel  to  the  2-axis  with  some  positive  acceleration.  Then  the  observers  will 
find  that  all  the  inert  masses  which  are  at  rest  with  regard  to  the  laboratory 
exert  a  pressure  on  the  bodies  which  are  in  contact  with  their  bottom  side. 
There  are  two  ways  for  these  observers  to  explain  thb  pressure :  (1)  Our 
laboratory  has  an  acceleration  upwards,  hence  all  inert  masses  press  on  the 
bodies  under  them  ;  (2)  our  laboratory  is  at  rest,  but  a  field  of  force  acts  in 
it  which  pulls  the  masses  down.  Observations  on  the  course  of  the  rays  of 
light  seem  to  make  it  possible  to  decide  between  the  ways  (1)  and  (2),  for 
with  regard  to  the  system  of  co-ordinates  x,  y,  z,  the  light  travels  recti- 
linearly,  but  with  regard  to  the  accelerated  laboratory  curvilinearly. 

The  author  reaches  the  conclusion  that  all  statical  fields  of  attraction, 
except  those  of  a  very  particular  class,  are  in  contradiction  with  Einstein's 
hypothesis  of  equivalence.  For  example,  the  statical  field  due  to  several 
centres  of  attraction  which  are  stationary  with  respect  to  each  other,  is  not 
compatible  with  the  hypothesis  of  equivalence.  £.  H.  B. 

1584.  Three  Ice  Storms.  C  F.  Brooks.  (Science,  88.  pp.  198-194, 
Aug.  8, 1918.)— Two  of  the  ice  storms  here  discussed  were  observed  at  Blue 
Hill  in  Feb.,  1918.  In  the  case  of  the  first  a  south  wind  was  blowing  during 
the  afternoon  of  the  16th,  and  this  was  gradually  forced  upwards  by  a  cold 
north-east  wind  which  crept  in  below  it.  Rain  fell  during  the  night  from 
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the  upper  south  wind,  aad,  freezing  on  trees  and  other  objects  in  the  cold 
lower  ciirrent,  formed  the  "  ice  storm."  The  second  example  was  of  the  same 
type,  but  in  this  case  the  ice  attained  to  a  greater  thickness  (1  in.).  In  the 
third  example  a  larger  area  was  under  observation.  The 'precipitation 
underwent  3l  gradual  change  from  deep  snow  in  the  north  of  the  observed 
belt  to  a  thick  covering  of  frozen  rain»  sufficient  to  break  down  small  trees, 
in  the  south.    Ten  miles  still  further  south  there  was  no  ice  or  snow. 

J.  S.  Di. 

1685.  CoHcction  of  Actinomeier  Measurements  for  Aqueous  Depletion, 
F.  W.  Vety.  (Science,  87.  pp.  639-640,  April  25, 1918.  Abstract  of  paper 
read  before  the  Astronom.  and  Astrophys.  Soc.  of  America.) — ^Tables  are  given 
for  the  approximate  correction  of  actinometric  observations  with  air  masses 
and  pressures  of  aqueous  vapour  as  arguments.  More  data  are  required, 
including  simultaneous  observations  of  the  distribution  of  aqueous  vapour  in 
the  upper  air  by  means  of  sounding  balloon  ascensions  or  high  kite  flights. 

C.  P.  B. 

1586.  Volcanic  Dust  and  other  Factors  in  the  Production  of  Climatic  Changes, 
and  their  possible  Relation  to  Ice  Ages.  W.  J.  Humphreys.  (Frank.  Inst, 
Joum.  176.  pp.  181-172,  Aug.,  1918.  Mount  Weather  Observatory,  BulL  6. 
pp.  1-84, 1918.) — In  this  paper  the  author,  develops  the  view  that  the  ice  ages 
of  the  past  may  have  been  brought  about  by  increased  volcanic  activity  with 
a  consequent  increase  in  the  amount  of  fine  dust  in  the  upper  layers  <^  the 
atmosphere*  Theoretioal  reasoning  is  brought  forward  to  show  that  such 
dust  by  its  scattering  and  reflecting  of  radiation  might  produce  a  consider- 
able decrease  of  temperature  on  the  earth's  surface.  Turning  toobserva- 
tibiial  data  the  author  finds  that  considerable  decreases  in  pyrheliometric 
readings  have  followed  all  the  larger  volcanic  eruptions  since  reliable  records 
have  been  kept.  The  observations  suggest  that  a  decrease  of  10  %  in 
the  total  incident  radiation  at  the  earth's  surface  may  occur  for  a  time  after 
vnnsoal  volcanic  activity,  and  such  a  falling  ofiE  as  this,  if  continned  for  a 
^stifficient  period)  would  cause  a  decrease  of  temperature  at  the  surface  of  the 
ecdrth  of  over  6^  C.  The  m6an  yearly  temperature  of  the  earth  over  the 
period  1872-1912  is  compared  with  the  mean  pyrhdiometric  readings  (P), 
and  also  with  the  sun-spot  numbers  (S),  and  it  is  found  that  by  a  suitable 
ixttnbiaation  of  P  with  S  excellent  agreement  can  be  obtained  between  the 
combined  R  and  S  ovnre  and  the  temperature  curve.  A  further  effect  of 
dust  in  the  earth's  atmosphere  on  temperature  would  be  produced  by  the 
radiation  from  the  dust  particles  to  the  earth,  but  the  increase  of  temperature 
arising  from  this  source  is  found  to  be  unimportant  It  is  therefore  svrmised 
that  continued  vol^ixmic  activity  might,  throu^  the  dust  introduced  into  the 
upper  layers  of  the  atmosphere,  cause  a  considerable  decrease  in  temperatorei 
and  that  herein  may  be  found  an  explanation  of  the  ice  ages  of  the  past 

J.S.DI. 

1587.  Atmospheric  Humidity  as  related  to  Haze^  Fogy  and  Visibility  at  Blue 
Hill  A.  H.  Palmer.  (Mount  Weather  Observatory,  Bull  5.  Part  i. 
pp.  281-246,  1918.) 

-  -1588.  Determination  of  the  Asimuth  and  Apparent  Emergence  Angle  of 
Longitudinal  Earthquake  Waves,  H.  Benndorf.  (Akad.  Wiss.  Wien, 
BeF.  122.  2a.  pp.  169-188,  Jan.,  1918.)— Galitzin's  method  i»  first  referred 
to,  in  which  he  calculated  formulae  for  determining  the  azimuthiihd  apparent 
emergence  angle  of  longitudinal  earth  waves  from  the  readings  of  three  seis- 
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mographs  having  electrical  recorders,  no  limiting  assumptions  being  made  as 
to  the  nature  of  the  earth  surface  movement  The  formulae  held  good,  how- 
ever>  only  under  the  following  conditions,  viz.,  all  three  seismographs  as  well 
as  the  three  galvanometers  must  show  exactiy  the  same  periodic  limits,  and 
all  six  instnunents  must  have  equal  vibration  periods  by  suitable  damping. 
Since  there  are  few  stations  possessing  Galitzin's  instruments,  and  as  it  is  of 
great  theoretical  interest  to  obtain  abundant  data  for  emergence-angle 
determinations,  the  author  has  investigated  how  the  emergence  angle  may 
be  determined  by  the  ordinary  seismographs.  Although  theoretical  deter- 
minations at  least  can  be  made  from  seismograph  records  when  the  pen- 
dulum constants  are  Isnown,  this  method  is  extraordinarily  troublesome  and 
protracted.  The  author  has  therefore  made  a  series  of  investigations  to 
explain  certain  seismographic  problems,  giving  a  mathematical  exposition 
with  tables  of  calculations.  Simple  formulae  are  established  for  the  azimuth 
and  emergence  angle,  which  are  of  practical  importance,  since  it  is  exceed- 
ingly difficult  to  obtain  three  seismographs  with  the  same  vibration  periods 
and  equal  damping  constants.  H.  H.  Ho. 

1680.  Temperature  in  Deep  Wells  at  Findlay,  Ohio.  J.  Johnston.  (Amer« 
]ourn.  Sci*  86.  pp.  181-184,  Aug.,  191d.)*-The  paper  contains  the  results  of  a 
series  of  measurements  made  at  the  instance  of  the  United  States  Geological 
Survey.  The  temperatures  were  found  by  maxinmm  thermometers  previously 
calibrated  at  the  Bureau  of  Standar<ls  and  found  not  to  be  in  error  by  more 
^han  0*1  deg.  C,  which  is  the  limit  of  their  practical  accuracy.  If  only  a 
single  thermometer  be  used,  accidental  jarring  while  being  raised  to  the 
surface  might  lead  to  errors  the  existence  of  which  might  not  be  detected,  so 
to  eliminate  this  possibility  of  error  three  thermometers  were  always  used 
together.  The  thermometers  "were  enclosed  in  a  special  kind  of  cage  exact 
details  of  which  are  given,  together  with  all  precautions  for  eliminating  etrors 
due  to  the  apparatus.  Temperatures  at*  the  bottom  of  a  hole  should  not  be 
taken  until  at  least  24  hours  have  elapsed  since  drilling  was  discontinued  or 
since  water  was  poured  into  the  hole.  The  most  serious  disturbing  factor  in 
the  attempted  determination  of  the  temperature  of  the  rock  (asdistmct  from 
that  of  the  air  or  gas  in  the  hole)  is  the  flow  of  gas,  which  in  expanding  cools 
itself  o£F.  This  latter  influence  is  evident  in  the  author's  measurements, 
which  do  not  represent  the  temperatures  of  the  rock  at  horizons  above  that 
of  the  gas  in  flow.  A  table  of  results  is  given.  The  temperature  gradient  in 
the  sedimentary  rocks  from  the  "Trenton"  limestone  downward  is  about 
0*41  deg.  C.  (0-74  deg.  F.)  per  100  feet,  while  that  in  the  crystalline  rocks 
appears  to  be  somewhat  higher,  although  the  data  were  very  insufficient  for 
dbrawing  any  very  certain  conclusions.  H.  H.  Ho. 

1690.  Viscosity  of  Glacier  Ice.  R.  M.  Deeley  and  P.  H.  Parr.  (PhiL 
Mag.  26.  pp.  86-111,  July,  1918.)— At  the  outset  the  authors  remark  that  the 
question  of  the  flow  of  glaciers  considered  as  viscous  fluid  masses  has  ahready 
been  dealt  with  by  several  investigators,  but  the  absence  of  reliable  data  con- 
cerning thickness  and  surface  slope  has  rendered  impossible  any  exact 
mathematical  analysis  of  their  movement.  The  paper  contains  an  historical 
survey  of  the  whole  subject  The  authors  point  out  that  it  would  be  a 
distinct  advantage  to  have  a  name  for  the  unit  of  viscosity,  and  suggest' the 
word  ''  Poise"  (after  Potseiiille).  As  compared  with  the  mass  of  a  glacier,  the 
ice  granules  of  which  it  consists  are  small  and  may  even  more  nearly  be  com- 
.  pared  with  the  molecules  of  a  small  volume  of  such  a  Kquid  as  oil.  Therefore, 
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even  though  the  viscosity  of  a  glacier  cannot  be  considered  as  quite  the  same 
thing  as  the  viscosity  of  water  and  other  mobile  liquids,  yet  for  all  practical 
purposes  glacier  ice  may  be  regarded  as  a  perfect  liquid  of  high  viscosity  and 
will  flow  until  all  the  stresses  are  in  hydrostatic  equilibrium.    Although  the 
experiments  by  McConnell  and  Kidd  in  1888  were  carried  out  with  skill  and 
accuracy,  they  have  not  hitherto  been  mathematically  examined,  and  the 
authors,  taking  the  mean  results  from  the  experiments,  obtain  a  viscosity 
of  24'8  X  10"  poises.    Since  the  yield  must  have  been  at  right  angles  to  the 
optic  axes,  the  high  viscosity  may  be  partly  due  to  the  low  temperature  (about 
—5*^  C),  to  the  fact  that  the  bar  consisted  of  a  large  number  of  crystalline 
columns,  and  that  the  shear  planes  were  inclined  to  the  direction  of  the  stress. 
Bliimcke  and  Hess  observed  the  ice  velocity  of  the  Hintereis  Glacier  along  a 
number  of  lines  drawn  across  the  glacier,  the  rate  of  ablation  and  the  altitude 
of  its  various  parts,  and  by  the  help  of  borings  they  attempted,  with  certain 
hypothetical  considerations,  to  construct  sections  of  the  glacier  showing  its 
width  and  depth  at  certain  positions.    The  main  objection  to  their  method  is 
that  they  assume,  in  the  first  place,  that  the  velocity  is  the  same  in  all  vertical 
lines,  which  would  make  the  glacier  too  shallow  since  the  glacier  slips  bodily 
and  also  flows  differentially.    The  velocity  also  at  any  point  on  the  surface 
does  not  depend  entirely  on  the  ice  thickness  at  that  place,  but  is  affected  by 
the  depth  of  the  ice  at  all  points  of  the  section,  and,  to  a  certain  extent,  on 
the  shape  of  the  under  surface  of  the  glacier  above  and  below  the  section. 
However,  the  sections  are  the  most  accurate  yet  obtained.    The  authors  pro- 
pose to  discuss  the  data  furnished  by  Blumcke  and  Hess,  with  a  view  to  calcu- 
lating the  viscosity  of  the  Hintereis  Glacier.   The  conditions  of  flow  of  viscous 
fluids  are  only  known  for  certain  shaped  channels  such  as  along  semicircular 
or  elliptic  channels,  or  channels  of  width  great  as  compared  with  depth.    In 
the  case  of  the  Hintereis  Glacier  the  stream  is  somewhat  deep  as  compared 
with  the  width,  and  the  form  of  section  departs  markedly  from  that  of  an 
ellipse.    Weinberg's  method  was  to  find  an  ellipse  which  is  the  equivalent  of 
the  glacier-bed.    Changes  occur  from  time  to  time  in  the  velocity  of  glacier 
flow,  these  being  intimately  connected  with  their  varying  advances  and 
retreats  resulting  from  periodical  alterations  in  the  amounts  of  precipitation, 
ablation,  or  other  causes.    During  retreats  of  the  glacier  snout  the  velocity 
and  thickness  decrease,  whilst  during  its  advance  they  increase.   The  velocity 
corresponding  to  the  steady  state  occurs  at  some  time  between  a  period  of 
maximum  and  minimum  velocity,  and  our  knowledge  of  the  seasonal  varia- 
tions of  glacier  flow  is  by  no  means  complete.    Great  interest  attaches  to  the 
winter  velocity  where  the  conditions  are  more  equable  than  in  summer.    The 
amount  of  slip  between  ice  and  rock-bed  is  a  most  important  but  difficult 
value  to  ascertain,  and  only  approximations  can  be  given.    The  resistance 
offered  to  the  flow  of  a  glacier  is  of  two  kinds,  viz.  the  frictional  resistance  of 
the  floor,  and  the  resistance  offered  by  the  ice  to  change  of  shape.    Very 
little  is  known  concerning  the  coefficient  of  friction  of  glaciers  upon  their 
beds,  while  it  is  not  clear  why  a  glacier  slips  at  all  considering  the  slight 
slope.  Calculations  give  52*2  %  as  the  probable  slip  at  the  middle  and  68*7  % 
at  the  sides.    Other  values  of  the  slip  are  discussed  by  the  authors  from 
different  sets  of  observations.    The  force  producing  motion  results  from  the 
slope  of  the  glacier,  which  can  only  be  obtained  by  empirical  methods ;  the 
downward  component  of  gravity,  however,  is  assumed  as  being  proportional 
to  the  slope  of  the  upper  surface  of  the  glacier,  since  the  difference  between 
the  slope  of  the  upper  surface  and  that  of  the  glacier-bed  cannot  differ  very 
much.    The  viscosity  of  glacier  ice  is  then  calculated,  and  while  Weinlfcrjg 
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obtained  his  result  by  fitting  to  the  section  of  the  glacier  a  semi-ellipse  which 
he  regarded  as  its  equivalent,  the  present  authors  give  a  method  by  which  the 
ellipse  may  be  accurately  fitted  to  the  channel.  A  form  of  curve  is  also 
described  and  used  for  calculating  the  viscosity,  which  resembles  that  of  a 
glaciated  valley  section  much  more  closely  than  does  an  ellipse.  Generally 
speaking,  the  form  of  a  well-glaciated  valley  very  closely  approximates  to  a 
parabola,  but  the  conditions  of  viscosity  flow  have  not  yet  been  ascertained 
for  a  parabolic  channel.  The  value  for  the  viscosity  is  given  at  126  x  10" 
poises,  a  table  of  results  by  other  authors  being  added.  The  great  defect  of 
the  ellipse  as  a  basis  for  comparison  lies  in  the  fact  that  the  boundary  is 
vertical  at  the  sides  (for  the  solution  has  only  been  found  for  the  complete 
semi-ellipse),  whilst  the  sides  of  a  natural  valley  are  sloping.  The  chief 
reasons  for  the  figures  obtained  being  so  much  greater  than  those  of  Weinberg 
are :  that  the  velocity  is  much  less,  more  slip  is  allowed,  the  ice-slope  is 
steeper,  and  the  viscosity  is  the  winter-value  when  the  glacier  is  probably  in 
an  equally  dry  condition  from  top  to  bottom.  Numerous  curves  and  tables 
are  given.  H.  H.  Ho. 

1691.  Microseismic  Oscillations  and  Surface  Waves,  C.  Mainka.  (Phys. 
Zeitschr.  14.  pp.  556-657,  June  15,  1918.)— At  Irkutsk,  the  amplitude  of  the 
horizontal  imicroseismic  oscillations  is  0*5  /a  at  the  most,  and  the  most  usual 
period  is  6  sees.  The  amplitudes  at  Pulkowa,  Graz,  and  Gottingen  are  some- 
what larger,  but  smaller  than  those  at  Strassburg.  The  periods  tend  to  be 
shorter  in  summer  than  in  winter,  when  9-sec.  periods  are  sometimes  found. 
Some  connection  is  indicated  with  sea- waves,  but  not  with  the  direction  of  the 
wind.  The  chief  plane  of  oscillation  is  east  and  west.  The  mean  ratio  of 
horizontal  to  vertical  amplitude  is  1*1,  but  more  data  are  required.  [Errata, 
ibid.  p.  728,  Aug.  1, 1918.]  E.  E.  F. 

1692.  Colours  of  the  Atmosphere.  A.  Helm.  (Archives  des  Sciences,  86. 
pp.  178-188,  Feb.,  1918.)— Discussing  the  varying  colours  presented  by 
atmospheric  glare,  dependent  largely  on  the  intensity  and  direction  of  the 
incident  light  on  the  particles,  attention  is  drawn  to  the  appearances  at 
different  altitudes  and  to  the  question  of  how  estimation  of  distances  is 
affected  by  these  mist  or  dust  colours.  The  varying  tints  and  structure  of 
the  rays  often  seen  projected  through  the  atmosphere  when  the  sun  is  hidden 
by  clouds  or  hills  are  also  described  ;  these  features  are  especially  prominent 
during  stormy  weather,  when  the  proportion  of  water-vapour  in  the  atmo- 
sphere is  relatively  high.  The  phenomena  observed  at  sunrise  and  sunset  are 
examined  in  some  detail.  Illumination  of  the  higher  atmosphere,  diffuse 
reflection,  and  diffraction,  are  all  called  in  to  explain  the  effects  recorded. 

C.  P.  B. 

1693.  Conditions  of  Equilibnum  of  the  Solar  Atmosphere  with  respect  to  the 
Repulsive  Force  of  Radiation,  Q.  Gouy.  (Comptes  Rendus,  167.  pp.  186- 
191,  July  21,  1918.)— The  author  points  out  the  long-established  fact  that 
exterior  layers  of  the  sun  are  much  more  extended  than  gravity  or  Mariotte's 
law  demands.  For  example,  a  difference  of  level  of  82  km.  for  hydrogen  at 
8000°  absolute  should  alter  the  pressure  by  half,  and  therefore  a  difference 

*  of  6000  km.  would  give  for  the  pressure  ratio  a  number  approaching 
(!)"•  ss  10~*\  A  layer  of  hydrogen  which  has  a  pressure  of  1  atmo.  at  the 
surface  of  the  photosphere  should  therefore  have  a  density  practically  nil 
at  6000  km.  distance.  At  the  latter  point,  however,  the  spectrum  of  hydrogen 
is  always  shown  with  intensity.  Accordingly  the  author  has  examined  the 
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influence  which  radiation-pressure  may  exercise  on  gases  and  solar  vapours. 
This  radiation-pressure  has  often  been  considered  as  the  cause  of  the  corona 
dust.  Its  existence  for  absorbing  gases  has  been  established  by  Lebedew's 
experiments,  which  determined  that  the  force  exercised  upon  the  gas  is  the 
same  as  that  upon  a  dark  body  for  an  equal  amount  of  radiant  energy 
absorbed.  The  author  then  gives  an  elementary  mathematical  demonstration 
of  this  result,  different  cases  and  assumptions  being  exhaustively  discussed. 
It  follows  from  the  investigation  that  the  repulsion  exercised  by  radiation 
upon  the  metallic  vapours  of  the  sun  should  be  taken  into  consideration, 
although  a  definite  value  cannot  be  assigned  to  it  in  the  absence  of  data. 
This  repulsion  is  important  for  spectrum  analysis,  since  it  is  opposed  to  the 
weight  It  is  therefore  natural  that  sodiuqi,  which  at  very,  elevated  tempera- 
tures possesses  this  property  to  a  high  degree,  is  to  be  found  at  a^  exceptional 
height  in  the  solar  atmosphere.  Metallic  vapours,  in  general,  produce  absorp- 
tion rays  without  special  conditions,  but  the  majority  of  gases  proper  (such  as 
hydrogen,  helium,  etc)  must  be  rendered  active  by  electrical  action  before 
absorption  is  sensible,  so  that  the  gaseous  molecules  will  exert  repulsion  on 
each  other.  If  the  electrical  conditions,  which  render  a  gas  active,  cease  to 
exist  above  a  certain  height,  the  repulsion  will  also  cease.  It  is  therefore  not 
impossible  that  a  gas  will  accumulate  by  this  mechanism  in  the  exterior  solar 
zones  without  escaping,  and  this  perhaps  explains  the  anomalous  helium 
spectrum,  since  the  density  is  then  supposed  a  maximum  at  a  certain 
height  H.  H.  Ho. 

169^.  DiminuUon  cf  Solar  Radiation  during  1912.  D.Eginitis.  (Comptes 
Rendus,  156.  pp.  855-657,  March  17, 1918.)— Quoting  an  observation  of  Wolf 
at  Heidelberg  (Ast.  Nachr.  No.  4587),  that  towards  the  end  of  Jane,  1912, 
a  greyish-white  veil  appeared  to  cover  the  sky,  accompanied  by  a  series 
of  vivid  twilight  colours,  producing  a  brownish  tint  over  the  sun  and  moon, 
and  reducing  the  light  of  stars  by  two  magnitudes,  a  discussion  is  given 
of  the  heliographio  records  made  at  Athene  during  the  period  in  question. 
Systematic  variations  of  the  traces  are  described,  which  appear  to  have  been 
closely  accordant  in  time  with  the  other  phenomena.  C.  P.  B. 

1595.  Physical  Interpretation  of  Corona. Spectrum. ^  J.  W.  Nicholson. 
(Observatory,  No.  458.  pp.  108-112,  Feb.,  1918.)— A  discussion  is^v^  of  the 
application  of  recentiy  developed  physical  theories  to  several  outstanding 
astronomical  problems,  chiefly  in  relation  to  the  spectra  of  nebula  and  the 
solar  corona.  In  the  case  of  the  corona  spectnmi,  it  is  found  that  the  pairs 
of  lines  corresponding  to  a  charged  nucleus  with  five  times  the  charge  of  an 
electron,  surrounded  by  8,  4,  or  5  electrons,  are  all  represented  by  corre- 
sponding ratios  of  known  coronal  spectrum  lines.  This  nucleus  has  5 
electrons  when  it  is  electrically  neutral.  Attention  is  drawn  to  the  important 
theory  developed  by  Planck,  in  which  the  radiation  from  an  energised 
system  is  emitted  discontinuously ;  resulting  from  this  the  spectrum  under 
consideration  should  contain  a  series  of  lines,  such  that  the  culie 'roots  of  their 
wave-lengths  are  in  arithmetical  progression.    This  condition  is  satisfied  by 

the  Hnes  XX5078,  4725,  4400,  4087,  ,  8505,  witilin  experimental  limits 

of  error.  C.  P.  B. 

1596.  Solar  Rotation  in  1911.  J.  S.  Plaskett  and  R.  H:  Be  Ltify. 
(Astrophys.  Joum.  87.  pp.  78-104,  March,  1918.)— The  region  of  spectrum 
allotted  to  the  Dominion  Observatory,  Ottawa,  Canada,  for  invesltigitiOcisJdf 
the  solar  rotation  is  in  the  yellow-green,  X5500rX5700.    This  sub^i^on  of  ^ 
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.  work  was  arranged  at  the  Solar  Union  Conference  at  Mount  Wilson  in  1910, 
while  for  general  comparison  a  region  common  to  all  observers  was  that 
from  X4220  to  X4280.  Fifteen  to  twenty  lines  are  measured  in  the  special 
region,  selected  so  as  to  include  as  many  elements  as  possible,  especi- 
ally those  of  high  or  low  atomic  weight ;  about  ten  lines  are  examined 
in  the  special  region.  The  spectroscopic  equipment  comprised  a  20-in. 
ccelostat,  with  secondary  mirror,  giving  a  horizontal  beam  north  and  south 
to  a  concave  mirror,  18  in»diam.  and  80  ft  focus.  The  spectrograph  is  of  the 
Ltttrow  form,  having  a  combined  collimator  and  camera  objective  of  6  in. 
-aperture  and  28  ft.  focal  length.  A  long  discussion  is  given  of  the  differences 
of  measurement  by  different  observers,  the  conclusion  being  that  it  is  at 
present  impossible  to  discriminate  between  small  personal  errors  and 
xiifferences  due  to  a  real  variation  of  the  solar  rotation.  The  velocity 
formula  determined  from  Plaskett's  measurements  is — 

V  =  a-488  +  0682  cos»  ^)  cos  ^ ;  «  =  10*82°  +  4-06°  cos»  ^, 

with  an  uncertainty  of  from  2  to  8  %.     No  systematic  difference  of  velocity 
for  different  elements  is  present  in  the  Ottawa  measurements.  C.  P.  B. 

1097.  Refraction  by  Solar  Atmosphere.  R.  S.  Capon.  (Roy.  Astronom. 
-Soc,  M.N.  78.  pp.  861-869,  March,  1918.) — From  an  analysis  of  the  motions 
of  sun-spots  it  is  Suggested  that  there  appears  to  be  evidence  of  their  position 
being  influenced  by  their  position  on  the  sun's  disc  with  respect  to  the  earth, 
•and  the  effect  is  ascribed  to  refraction  in  the  solar  atmosphere.  From  the 
Greenwich  photoheliograph  measures  the  heliographic  latitudes  of  spots  at 
longitudes  6(P  east  and  west  of  the  central  meridian  were  tabulated,  and  the 
mean  of  the  two  values  compared  with  the  latitude  of  the  spot  as' it  passed  the 
central  meridian.  From  a  table  of  the  differences  it  appears  that  as  a  spot 
crosses  the  sun's  disc  it  moves  towards  the  pole  of  the  hemisphere  in  which 
it  is  situated,  until  it  reaches  the  central  meridian,  when  the  motion  is 
reversed,  and  for  the  remainder  of  its  path  it  moves  away  from  the  pole,  and 
this  effect  becomes  more  marked  as  the  latitude  increases.  Evidence  is  also 
found  for  an  apparent  decrease  of  angular  velocity  as  the  longitude  distance 
from  the  central. meridian  increases.  C.  P.  B. 

1598.  Measurements  cf  Soiar  Radiation,  C.  G.  Abbot.  (Astroph3rs. 
Journ.  87.  pp.  180-144,  March,  1918.) — Criticism  of  the  author's  measure- 
ments of  solar  radiation  has  been  made  by  F.  W.  Very  [Abstract  No.  988 
(1918)].  This  the  author  now  takes  in  detail  and  seeks  to  show  its  f^dlacy. 
One  of  the  critic's  points  was  that  the  Smithsonian  method  would  be  sound  if 
the  atmosphere  remained  of  uniform  transparency  during  the  period  of  obser- 
vation and  if  the  bolometer  could  measure  homogeneous  rays,  and  these 
conditions  are  claimed  to  exist  C.  P.  B. 

1699.  Circulation  dm  Solar  Atmosphere.  F.  Slocum.  (Science,  87.  p.  642, 
April  25,  1918.  Abstract  of  paper  read  before  the  Astronom.  and  Astrophys. 
Soc.  of  America.  Astrophys.  Journ.  87.  pp.  864-858,  June,  1918.)— Based  on 
a  study  of  4600  solar  prominences  which  by  their  form  or  movement  indicate 
a  horizontal  circulation  in  the  solar  atmosphere,  a  series  of  results  were  given, 
.  classified  into  groups  according  to  direction,  latitude,  and  hei^t  above  chromo- 
sphera  .Only  the  north-south  components  of  the  movements  are  measured 
M  present  from  the  spectro-heliograms,  but  it  may  be  possible  later  to  apply 
-the  east-west  components  from  radial  velocity  determinations.  C.  P.  B. 
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1600.  Types  of  Prominences  Associated  with  Sun-spots.  [Mrs.]  M.  A. 
Evershed.  (Roy.  Astronom.  Soc.,  M.N.  78.  pp.  422-480,  April,  1918.'— 
Referring  to  the  photographs  published  by  Slocum  [Abstract  No.  868  (1918)], 
which  show  distinct  evidence  of  the  flow  of  prominence  matter  towards  the 
centre  of  a  large  spot  then  on  the  solar  limb,  the  difficulty  of  identifying  any 
particular  feature  on  successive  plates  is  mentioned,  and  as  wherever  any 
certain  evidence  of  motion  has  been  detected,  it  has  generally  been  outwards, 
the  single  instance  quoted  cannot  be  taken  as  typical  of  the  attraction  of  sun- 
spots  for  prominences.  A  series  of  photographs  are  reproduced  lowing 
various  types  of  prominence  action,  and  from  a  close  study  of  these  it  is  con- 
cluded that  the  motions  of  prominences  situated  directly  above  sun-spot 
groups  are  of  quite  a  difiFerent  nature  to  those  in  the  penumbra  of  spots.  The 
gases  rise  from  the  centre  with  velocities  about  12  km.  per  sec,  and  some  dis- 
tance away  this  diminishes  to  2-8  km.  per  sec.  The  outward-moving  gas 
seems  to  have  a  tendency  to  fall  back  upon  the  chromosphere.       C.  P.  B. 

1601.  Frequency  of  Prominences  on  East  and  West  Solar  Limits.  J. 
Evershed.  (Kodaikanal  Observatory,  Bull.  No.  28.  Nature,  91.  p.  281, 
May  15,  1918.  Abstract) — Resulting  from  an  extensive  inquiry  there 
appears  to  be  abundant  evidence  of  a  distinct  predominance  of  prominences 
at  the  eastern  limb  of  the  sun,  with  suggestions  of  an  annual  periodicity  of 
the  effect,  having  maxima  in  Jan.  and  Aug.  and  minima  in  April  and  Nov. 
Metallic  prominences,  and  those  showing  displacement  of  the  hydrogen  lines 
show  a  still  greater  difference  than  the  quiet  prominences.  C.  P.  B. 

1602.  Sun's  Polar  and  Equatorial  Diameters.  R.  P.  S.  Chevalier. 
(Ann.  de  TObservatoire  Astronomique  de  Z6-se  (China)  6.  Nature,  91.  p.  225, 
May  1,  1918.  Abstract) — From  a  series  of  photographic  records  covering 
the  period  1905-1910  it  is  found  that  the  sun's  polar  diam.  is  greater  than  the 
equatorial  one,  the  difference  appearing  to  be  variable.  The  mean  difference 
is  given  as  +  019".  C.  P.  B. 

1603.  Substitute  for  Bode's  Law,  [Miss]  M.  A.  Blagg.  (Roy. 
Astronom.  Soc,  M.N.  78.  pp.  414-422,  April,  1918.)— Starting  with  the  original 
idea  of  a  geometrical  series,  tables  are  constructed  showing  the  analysis  of 
the  log-differences  corresponding  to  the  distances  of  the  planets  in  the  solar 
system,  the  satellite  systems  of  Jupiter  and  Saturn,  and  a  remarkable 
similarity  is  found  between  the  "  variation  of  distance  *'  curve  in  ail  three 
systems.  The  curve  of  variation  is  illustrated,  and  it  is  significant  that  the 
places  for  the  minor  planets  and  Saturn's  rings  are  almost  exactly  the  two 
positions  of  max.  slope  on  the  curve.  One  of  the  physical  conclusions  affect- 
ing the  problem  is  that  if  the  distances  of  the  planets  and  satellites  obey  with 
tolerable  fidelity  a  regular  law  which  has  the  same  features  for  systems  so 
different  as  those  of  the  sun  and  Jupiter,  this  law  probably  applies  to  the 
original  distances  and  not  to  the  distances  as  modified  by  tidal  action  or 
mutual  perturbation.  This  view  accords  very  closely  with  the  opinion 
expressed  in  1881  by  G.  Darwin  from  quite  different  considerations.  C.  P.  B. 

1604.  Visual  Search  for  Minor  Planets.  J.  Lagrula.  (Comptes  Rendus, 
156.  pp.  1184-1186,  April  14,  1918.)~The  principal  difficulty  attending  the 
search  for  new  minor  planets  is  owing  to  their  being  so  nearly  like  stars  of 
about  the  same  magnitude ;  when  their  relative  motion  is  sufficiently  rapid, 
this  constitutes  the  most  reliable  method  of  distinguishing  them  :  by  employ- 
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ing  the  simple  device  of  a  binocular  eyepiece,  one  showing  the  ordinary 
image  of  the  star  field  while  the  other  is  arranged  to  give  a  view  of  a 
positive  copy  of  the  star  region  under  examination.  This  is  illuminated  by 
coloured  light,  so  that  when  lightly  displaced  one  would  see  a  group  of  stars, 
with  a  similar  group  of  coloured  stars,  each  in  similar  position  to  its  respec- 
tive real  object  Then  if  the  coloured  images  are  accurately  superposed  on 
the  real  star-images,  it  becomes  a  simple  matter  to  examine  the  field  of  view 
rapidly  for  any  points  of  white  light  still  remaining,  when  there  may  be 
either  new  objects  or  planets  whose  movement  might  soon  be  investigated. 

C.  P.  B. 

1606.  Total  Solar  Radiation  during  Annular  Eclipse.  W.  H.  Julius. 
(Astrophys.  Joum.  87.  pp.  225-288,  May,  1918.  Konink.  Akad.  Wetensch. 
Amsterdam,  Proc.  15.  pp.  1451-1468,  July  15,  1918.)— During  the  annular 
eclipse  of  the  sun  on  April  17,  1912,  the  variation  of  the  total  solar  radia- 
tion was  observed  near  Maastricht  under  favourable  sky  conditions,  with  two 
mutually  independent  sets  of  apparatus.  One  set,  comprising  a  bolometer 
and  a  short-period  recording  galvanometer,  was  employed  in  finding  the  pro- 
portion of  the  minimum  to  the  maximum  radiation.  This  ratio  was  found 
to  be  nearly  1 :  5000.  On  this  was  based  an  estimate  of  the  total  amount  of 
energy  radiated  and  scattered  by  the  entire  solar  atmosphere,  giving  about 
1 :  1000.  It  would  apppear  impossible,  therefore,  to  ascribe  the  fall  of  the 
sun's  brightness  towards  the  limb  of  the  disc  to  absorption  or  scattering  of 
the  light  by  an  atmosphere  enveloping  a  body  that  would  otherwise  appear 
uniformly  luminous.  With  the  other  set  of  apparatus,  consisting  of  a  thermo- 
pile and  accessories,  a  sufficient  number  of  readings  were  obtained  for 
constructing  the  whole  radiation  curve  from  the  first  until  the  fourth 
contact.  C.  P.  B. 

1606.  Variation  of  Solar  Radiation,  C.  Q.  Abbot,  F.  E.  Fowle,  and 
L.  B.  Aldrich.  (Astronom.  Nachr.,  No.  4656*  Nature,  91.  p.  881,  June  12, 
1918.  Abstract.  Washington  Acad.  Sci.,  Joum.  8.  pp.  809-815,  June  4,  1918. 
Meteorolog.  Zeitschr.  80.  pp.  257-261,  June,  1918.)— About  700  observations 
have  now  been  secured  by  the  Smithsonian  observers  at  altitudes  varying 
from  sea-level  to  4420  m,  A  preUminary  discussion  of  these  leads  to  the  fol- 
lowing conclusions  : — (1)  The  mean  value  of  the  solar  constant  of  radiation 
for  the  epoch  1905-12  is  1*929  cals.  per  sq.  cm.  per  min.  (2)  An  increase 
of  0*07  cal.  per  sq.  cm.  per  min.  accompanies  an  increase  of  100  sun-spot 
numbers  (Wolfer).  (8)  An  irregular  variation  frequently  ranging  for  more 
than  0*07  cal.  p^  sq.  cm.  per  min.  within  an  interval  of  10  days  appears  to 
be  established  from  nearly  simultaneous  measurements  at  Mount  Wilson  in 
California,  and  Bassour  in  Algma.  C.  P.  B. 

1607-  Enhanced  Lines  in  Early  Spectrum  of  Nova  Geminorum  (1912). 
H.  F.  Newall  and  F.  J.  M.  Stratton.  (Roy.  Astronom.  Soc.,  M.N.  78. 
pp.  880-882,  March,  1918.)— From  detailed  comparisons  of  the  spectrum  of 
Nova  Geminorum  (No.  2)  obtained  at  Cambridge  in  March  and  April,  1912, 
with  the  spectrum  of  a  Cygni  a  close  resemblance  has  been  noted  between 
the  early  absorption  spectrum  of  the  Nova  (1912,  March  15)  and  the  a  Cygni 
spectrum.  The  agreement  is  of  the  same  order  as  that  found  by  the 
Kensington  observers  for  the  bright-line  spectrum  of  Nova  Persei.  The 
identification  has  been  made  on  the  assumption  that  the  strong  absorption 
lines  of  the  Nova  are  all  displaced  towards  the  violet.  Of  the  65  lines  of 
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tntenstty  2  or  more  given  by  Miss  Maury  for  «  Cygni  between  H^  aiid  X4008, 
50  are  well  identified  in  the  Nova  absorption  spectrum.  This  is  well  shown 
on  a  reproduction  of  the  two  spectra  placed  skle  by  side^  Firom  a  study  of 
the  comparative  intensities  of  the  lines,  it  appears  that  the  Nova  spectrum  is 
intermediate  in  type  between  a  Cygni  and  yCygm.  The  elements  repre- 
sented by  their  enhanced  spark  lines  are  titanium  and  iron  certainly ;  also 
most  probably  vanadium,  scandium,  and  strontium ;  chromium  and  ziri^idum 
somewhat  doubtful  C.  P.  B. 

1608.  Spectrum  of  Nova  Geminorum  (1912).  F.  C.  Jordan.  (Allegheny 
Observatory,  Univ.  of  Pittsburg,  Publ.  8.  No.  8.  Nature,  91.  p.  262.  May  8, 
1913.  Abstract)— Description  of  18  spectrc^rams  of  Nova  Geminorum  (1912), 
with  wave-length  tables  and  intensity  curves.  From  measurements  of  th& 
H  and  K  absorption  lines,  the  weighted  means  of  the  deduced  velocities  yield 
a  curve  which  follows  to  some  extent  the  light-variations  of  the  Nova, 
the  velocities  being  positive  when  the  star  is  brighter  and  negative  When  it  is 
fainter.  C.  P.  B. 

1609.  Parallax  of  Nova  Geminorum  (1912).  F.  Slocum.  (Roy.  Astronom. 
Soc.,  M.N.  78.  pp.  487-440,  April,  1918.)--Observations  for  parallax  were 
made  from  fifteen  plates  exposed  during  the  period  1912,  March  18-1918 
March  9.  Two  exposures  were  made  on  each  plate,  varying  from  6  to 
15  mins.,  according  to  the  transparency  of  the  atmosphere,  etc.  The  resulting 
value  of  the  parallax  is  +  0011'',  corresponding  to  a  distance  of  296  light- 
years.  C.  P.  B. 

1610.  Spectrum  of  Nova  Geminorum  (1912).  F.  K&sttier.  (Astronom. 
Nachr.  No.  4654.  Nature,  91.  p.  857,  June  5,  1918.  Abstract)— An  analysis 
of  241  lines  in  the  spectrum  of  Nova  Geminorum  (1912)  results  in  the 
suggested  presence  of  lines  of  uranium,  titanium,  and  blue  argon.  Radium, 
manganese,  and  zirconium  may  be  present,  but  no  evidence  is  found  for 
emanation,  iron,  or  vanadium.  Calcium  and  helium  are  also  accepted  as 
present,  and  magnesium  doubtfully.  C.  P.  B. 

1611.  Distribution  of  Bright  Stars  in  Space.  A.  S.  Bddiagton.  (Roy. 
Astronom.  Soc.,  M.N.  78.  pp.  846-858,  March,  1918*)— Dealing  with  stars 
brighter  than  5*8  magnitude,  and  examining  those  oi  spectral  type  A  and  K 
separately,  the  proper  motions  have  been  investigated  for  two  r^ons,  one 
typical  of  high  galacttc  latitudes,  and  the  other  of  low. .  The  method  has 
been  most  successful  with  the  K  type  stars.  With  these  the  numbers  appear 
to  accord  well  with  the  usually  accepted  views  of  stellar  distribution.  It  is 
supposed  that  near  the  sun  the  actual  density  of  the  stars  is  fairly  uniform ; 
that  in  the  plane  of  the  Galaxy  this  uniform  distribution  extends  a  great 
distance,  whilst  in  directions  perpendicular  to  this  plane  the  density  begins 
to  thin  out  rather  rapidly.  From  the  figures  given  it  appears  that  there  is 
little  difference  in  the  two  directions  until  a.pandlax  of  0*01"  is  reached; 
after  that  the  decrease  of  density  in  the  high  latitude  becomes  more  and 
more  nottceable^  so  that  at  a  parallax  0*004''  it  is  not  more  than  a  third  of 
the  density  in  the  galactic  planes.  C.  P.  B. 

1612.  Northern  Durchmusterung.  £.  C.  Pickering.  (Science,  87,  pp.  640- 
641,  April  25,  1918.  Abstract  of  paper  read  before  the  Astronom.  and 
Astrophys.  Soc.  of  America.) — One  of  the  greatest  needs  of  astronomy  at  the 
present  time  is  the  extension  of  the  work  of  the  Cape  Photographic  Durch- 

VOL,  XVI.— A.— 1918. 


Digitized  by 


Google 


GENERAL  PHYSICS.  527 

musterung  to  the  North  Pole.  A  plan  has  been  prepared  for  taking  the 
necessary  photographs  at  Harvard,  with  the  16-in.  Metcalf  telescope,  nsing 
curved  plates*  The  photometric  and  photographic  magnitudes,  on  a  uniform 
scale,  will  be  determined  for  a  number  of  standard  stars  on  each  plate,  and 
the  whole  then  sent  to  Kapteyn  for  measurement  and  reduction.  If  com- 
pleted, the  catalogue  will  contain  800,000  stars  or  more.  C.  P.  B. 

1613.  Distribution  of  Carrington*s  Circumpolar  Stars,  F.  W.  Dyson. 
(Roy.  Astronom.  Soc.,  M.N.  78.  pp.  884-845,  March,  1918.)— An  attempt  is 
made  to  investigate  the  law  of  distribution  of  stars  in  space  according  to 
distance,  by  comparisons  of  the  observed  angular  velocities  or  proper  motions 
with  the  probable  law  of  distribution  of  the  linear  velocities.  The  resulting 
values  are  tabulated,  and  also  plotted  as  a  curve  showing  numbers  of  stars  at 
various  distances  indicated  by  their  respective  parallaxes.  The  most  important 
feature  shown  by  this  is  the  comparatively  close  limits  of  parallax  within 
which  most  of  the  stars  lie ;  70  %  having  parallaxes  between  0'005''  and 
0'0015".  A  determination  is  also  made  of  the  distribution  of  absolute  lumi- 
nosities ;  that  is,  the  number  of  stars  of  given  luminosity  as  compared  with  the 
son,  in  unit  spaces.  C.  P.  B. 

1614.  Provisional  Orbits  of  YPiscium  and  RR  Draconis,  H.  Shapley. 
(Astrophys.  Joum.  87.  pp.  164-168,  April,  1918.)— A  large  majority  of  the 
eclipsing  binaries  whose  light  decreases  more  than  one  magnitude  at  principal 
minimum  are  composed  of  bright  primary  stars  with  }arger  faint  companions. 
The  determination  of  the  secondary  spectra  is  of  importance  in  assigning  the 
relative  masses,  but  in  many  cases  the  duration  of  the  minimum  phase  is  too 
short  to  permit  the  making  of  a  spectrogram.  Details  are  given  of  an  attempt 
to  utilise  the  colour  index  method  by  observing  the  difference  between  the 
visual  and  photographic  ranges.  [See  also  Abstracts  Nos.  880,  947  (1918).] 
Evidence  is  given  for  regarding  the  darker  components  of  ecUpsing  systems 
as  much  less  dense  than  their  bright  companions,  and  therefore  probably  they 
are  younger  bodies.  C.  P.  B. 

1616.  Galactic  Motions  of  Bright  Stars,  H.  C.  Plummer.  (Roy.  Astronom. 
Soc,  M.N.  78.  pp.  460-470,  April,  1918.)— In  continuation  of  former  papers 
[Abstract  No.  786  (1918)]  the  radial  velocities  of  the  bright  stars  of  Type  A 
are  discussed  in  relation  to  their  projected  components  on  the  plane  of  the 
Milky  Way.  The  results  are  also  summarised  in  the  form  of  hodogratns, 
representing  the  velocities  of  the  stars  ^t  a  given  epoch.  C.  P.  B. 

leie.  Scale  of  the*' Yerkes"  Actinometry.  J.  A.  Parkhurst.  (Science,  87. 
p.  641,  April  26,  1918.  Abstract  of  paper  read  before  the  Astronom.  and 
Astrophys.  Soc.  of  America.) — ^A  new  determination  of  the  absolute  scale  for 
photographic  magnitudes  indicates  that  the  published  scale  may  be  extended 
by  about  6%.  The  application  of  this  correction  brings  the  magnitudes  into 
better  agreement  with  the  Harvard  values.  C.  P.  B. 

1Q17.  Photographic  Chart  of  Milky  Way.  C.  Easton.  (Astrophys.  Journ. 
87.  pp.  106-118,  March,  1918.)— Drawings  have  been  made  from  the  available 
photographs  of  the  Milky  Way,  and  combined  into  one  chart  on  a  spherical 
projection  so  as  to  indicate  the  general  aspect  of  the  whole  galactic  structure. 
The  discussion  of  the  form  is  based  on  the  spiral-structure  theory,  and  a 
hypothetical  spiral  is  centred  on  the  drawing  for  illustrating  the  points  con- 
sidered..   There  appears  to  be  no  evidence  of  the  existence  of  continuous 
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masses  of  opaque  matter  lying  between  the  earth  and  the  stars.  Comparison 
of  the  types  of  convolutions  found  in  the  Galaxy  with  those  of  well-known 
spiral  nebulae  suggests  that  our  sidereal  system  is  in  an  advanced  stage  of 
development,  approaching  rather  to  the  type  of  M  101  than  to  that  of  M  51. 

C.  P.  B. 

1618.  Real  Brightness  of  Variable  Stars.  H.  N.  Russell.  (Science,  87. 
pp.  651-662,  April  25, 1918.  Abstract  of  paper  read  before  the  Astronom.  and 
Astrophys.  Soc.  of  America.) — ^Tlie  number  of  variables  and  of  stars  having 
peculiar  spectra  contained  in  Boss's  Preliminary  General  Catalogue  is  large 
enough  to  enable  an  approximate  estimate  of  their  mean  distance  and  real 
brightness  to  be  made  by  the  method  of  parallactic  motion.  Tables  are  given 
showing  the  computed  vzlues  for  six  groups  of  variables.  C.  P.  B. 

1619.  Algol-variable  RR  Draconis.  F.  H.  Seares.  (Astrophys.  Journ.  87. 
pp.  204-221,  April,  1918.  Contribution  from  the  Mount  Wilson  Solar  Obser- 
vatory, No.  68.) — Comparison  of  photographic  results  for  this  star  [Abstract 
No.  576  (1918)]  with  the  incomplete  visual  light-curve  indicated  that  the 
photographic  variation  is  greater  than  the  visual.  A  further  examination  of 
the  relative  dimensions  and  light-intensities  of  the  two  objects  composing  the 
system  made  it  practically  certain  that  the  difference  must  be  real,  and  this 
has  been  confirmed  by  photographs  taken  during  the  minimum  of  Sept.  10, 
1912,  made  alternately  on  ordinary  and  isochromatic  plates,  the  latter  being 
used  with  a  yellow  filter.  The  total  number  of  exposures  was  81,  covering 
the  minimum  and  parts  of  both  branches  of  the  curve,  extending  over  an 
interval  of  5h.  27m.  Examination  of  the  variation  of  colour  index  shows 
that  the  darker  component  of  the  system  is  redder  than  the  brighter  com- 
ponent by  an  amount  corresponding  to  1*8  times  the  interval  separating 
successive  spectral  classes.  C.  P.  B. 

1620.  Eclipsing  Binary  c  Auriga!.  H.  Shapley.  (Science,  87.  pp.  646- 
647,  April  25,  1918.  Abstract  of  paper  read  before  the  Astronom.  and 
Astrophys.  Soc.  of  America.)— A  study  of  the  light  curve  of  <  Aurigae,  period 
27*1  years,  leads  to  the  conclusion  that  it  is  an  eclipsing  binary.  The  eclipse 
is  total,  the  small  bright  star  being  hidden  for  more  than  a  year  behind  the 
faint  companion.  C.  P.  B. 

1621.  Rate  of  Light-changes  in  Various  Celestial  Objects.  S.  I.  Bailey. 
(Science,  87.  pp.  644r-645,  April  25,  1918.  Abstract  of  paper  read  before  the 
Astronom.  and  Astrophys.  Soc.  of  America.) — The  cluster  M8  shows  some 
remarkable  examples  of  variable  stars  with  great  rates  of  increase  of  light 
On  a  photograph  taken  with  the  18-in.  Boyden  refractor  about  1200  stars  are 
shown,  900  of  which  were  examined  for  variability,  resulting  in  the  detection 
of  187  objects  showing  changes.  Among  these  variables  the  max.  rate  of 
increase  appears  to  be  more  than  6  magnitudes  an  hour.  The  mean  rate  of 
increase  is  about  2^  magnitudes  an  hour.  C.  P.  B. 

1622.  Spectrum  ofR  Lyrce.  S.  Albrecht.  (Science,  87.  p.  641,  April  25, 
1918.  Abstract  of  paper  read  before  the  Astronom.  and  Astrophys.  Soc.  of 
America.) — From  a  study  of  two  series  of  three-prism  spectrograms  of 
R  Lyrae  taken  at  the  Lick  Observatory,  it  is  concluded  that  the  radial  velocity 
is  —27*22  km.  per  sec,  and  that  it  is  constant  or  nearly  so.  The  spectrum  is 
indexed  as  somewhat  later  than  type  Md.  C.  P.  B. 
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1623.  Spectroscopic  Binary,  BD  —  1°  948.  Z.  Daniel.  (Astronom.  Nachr. 
No.  4688.  Nature,  91.  p.  122,  April  8, 1918.  Abstract.)— This  star  shows  the 
same  peculiarity  with  regard  to  the  K  line  of  calcium  that  is  exhibited  by 
a  Ononis,  in  that  this  line  does  not  indicate  motion  in  the  line  of  sight  The 
Harvard  magnitude  is  5*87,  and  spectrum  type  B2,  and  it  is  interesting  to  note 
that  this  star  is  less  than  a  degree  from  i  Ononis.  C.  P.  B. 

1624.  Stellar  Radial  Velocities.  W.  S.  Adams.  (Science,  87.  pp.  648-644, 
April  25, 1918.  Abstract  of  paper  read  before  the  Astronom.  and  Astrophys. 
Soc.  of  America.) — Spectroscopic  notes  are  given  of  results  obtained  in  the 
course  of  regular  radial* velocity  work  with  the  60-in.  reflector  at  Mount 
Wilson.  Two  photographs  of  the  spectrum  of  Lalande  15290,  Mag.  8*2 
G  type,  are  interesting  in  that  they  show  that  its  radial  velocity  is  the  largest 
of  any  star  observed  to  date  in  the  northern  sky,  varying  from  ^241  to 
—  250  km.  Observations  of  a  number  of  the  brighter  stars  in  the  X  and 
X  Persei  clusters  lead  to  the  conclusion  that  most  of  these  stars  have  nearly 
the  same  radial  velocity  and  apparently  are  moving  together.  In  Nov.  the 
radial  velocity  of  Nova  Geminorum  (1912)  was  found  to  be  about  +  5  km. 
per  sec.  C.  P.  B. 

1625.  Radial  Velocity  of  a  Corona  Borealis.  K.  SchTvarzschild.  (Astronom. 
Nachr.  No.  4646.  Nature,  91.  p.  258,  May  8,  1918.  Abstract.)— Description 
of  experiments  in  determination  of  radial  velocities  by  Wood's  methoid  of 
intcrpo:^ing  an  absorbing  cell  of  neodymium  chloride  near  the  photographic 
plate,  of  l*\  objective-prism  spectrograph.  Probable  error  about  ±5*7  km. 
per  sJpc.    \  period  of  17*86  days  is  indicated.  C.  P.  B. 

1J626.  K.idial  Velocity  of  68  Tauri.  K.  Schwarzschild.  (Preuss.  Akad. 
Wi'ss.  Berliii,  Ber.  16.  pp.  806-807, 1918.)~Experiments  are  described  having 
for  their  object  the  determination  of  radial  velocities  with  objective-prism 
spectrograms,  and  details  are  given  of  measurements  made  on  spectra  of  the 
star  68  Tauri.  C.  P.  B. 

1627.  Radial  Velocity  of  a  Persei.  J.  H.  Pitman.  (Lick  Observatory, 
Bull.  224.  Nature,  91.  p.  121,  April  8,  1918.  Abstract.)— From  a  discussion 
of  the  available  data  for  the  elements  of  this  star  the  author  concludes  that 
the  radial  velocity  is  either  constant  or  only  minutely  variable.  C.  P.  B. 

1628.  Reversals  of  Calcium  Lines  in  Stellar  Spectra,  G.  Eberhard  and 
K.  Schwarzschild.  (Preuss.  Akad.  Wiss.  Berlin,  Ber.  16.  pp.  808-810, 
1918.)— Discussion  of  the  occurrence  of  fine  reversals  in  the  H  and  K  lines  of 
calcium  on  photographs  of  the  spectra  of  certain  stars.  C.  P.  B. 

1620.  Spectra  of  Gaseous  Nebula:,  A.  J.  Cannon.  (Science,  87.  pp.  642- 
648,  April  25,  1918.  Abstract  of  paper  read  before  the  Astronom.  and 
Astrophys.  Soc.  of  America.) — Examination  of  the  spectra  of  140  gaseous 
nebulae  results  in  their  being  divided  into  three  sub-classes.  The  principal 
of  these  may  be  represented  by  N.  G.  C.  7662,  having  nebular  lines  strong, 
8726,  8729  very  faint,  and  8869,  4686  well  marked.  A  second  class  has  the 
strongest  line  in  the  violet  at  8727,  possibly  a  blend  of  8726,  8729,  while  the 
chief  nebular  lines  are  feebler.  D.M.  —12**  1172  is  the  typical  object  of  this 
division.  A  third  division  has  4686  for  its  strongest  line,  N.G.C.  60  being 
typical.  This  class  is  of  special  interest  owing  to  a  possible  connection  with 
the  spectra  of  class  O.  C.  P.  B. 
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'  1680.  Fatk  of  the  Qmdi  DctonaUng  MtU&r  of  S^tembep^,  19ia    O. 
Niessl.    (Akad.  Wtss.  Wien,  Bet.m.  2a.  pp.  1888-^1966,  No^.,  1012.) 


V. 


1631.  Firebam  and  Shooting  Stars.  W.  F.  Denning.  (Roy.  Astronom. 
Sbc;,  M.N.'  78.  pp.  895-400, '  Marth,  1918.)~I>etaiIed  examination  of  the 
principal  meteor  showers  for  many  years  past  yields  material  for  deducing 
mean  values  of  the  velocity,  height,  length  of  path,  etc.  The  Leonids  appear 
to  be  usually  about  2  miles  higher  than  the  Perseids,  owing  probably  to  their 
greater  velocity,  the  observed  rales  being  47'9  and  88'6  miles  per  sec.  respec;- 
tively.  Ft^om  a  discussion  of  measurements  of  550  fireballs  and  shbothig  stars 
observed  ih  the  United  kingdom  since  1886,  the  follo\fring  niean  data  ar^ 
obtained :—  '     '  •      i  '     ; 


Heiglrt-at  appearance^  72*1  miles. 
„      disappearance,  46*8  miles. 


Length  of  path  60*4  miles. 
Velocity  per  sec.  27'8  miles. 


C.  P.  a 


16315.  Radial  Vthcify  Determinations  iblth  Obftciive  Prism:  F.  Sehles- 
inger,  ^  (Amer.  Philosoph.  Soc.,  Proc.  52.  pp.  175-183,  April,  1918.)— Owing 
to  the  irrationality  of  dispersion  in  prismatic  spectra,  the  length  between  two 
predetermined  lines  will  be  changed  according  to  the  radial  velocity  of  the 
light  source,  and  with  the  bbject  of  developing  a  method  of  utilising  the  great 
efficiency  of  the  prismatic  camera  for  stellar  spectra  work  it  is  propose*  to 
liiakfe  Systematic  measurements  of  the  distance  between  two  lines'  widely 
sepai^ted^in  the  spectrum.  This  has  been  suggested  by  Pickering  yHarvard 
Annals,  26.  p.  21),  but  apparently  has  not  been  pat  into  practice.  "Cwo  other 
methods  are  also  reviewed,  and  the  hope  is  expressed  that  the  work  may 
be  taken  up  in  the  near  future.  '      C.  P.  B. 

1633.  On  the  iteal  Temperatures  of  the  Stars,  C.  Nordmann.  (Comptes 
Rendus,  156.  pp.  1855-1856,  May  5, 1918.)— Rosenberg's  results,  dependent 
upon  spectroscopic  observations,  are,  in  the  following  table,  compared  with 
the  autho^a  results,  which  are  based  upon  the  application  of  his  heterochro- 
matic  ph9ton[ieter  to  the  visual  rays  :-t- 


Name  of  Star. 


d  Persei ...- r, 4 

c  Persei  ....v' ....,.-..». 

)3  Persei  (Algol)    

a  Lyrae  (Vega) 

a  Persei , 

a  Ursae  Minoris  (Polaris)  ., 
a  Canis  Minoris  (Procyon) 

yCygni 

Sun 

a  Aurigse 

/SAndromedas 

a  Tauri ..., 


.   RealTempoatoreL 

in  degrees  aba. 

Based  onr 

adiations  of 

460  to  690  MM- 

400  to  600  MM- 

18,500 

15,500 

15,200 

28,000 

18,800 

12,000 

12,200 

22,000 

88O6 

6500 

8200 

5200 

6800 

7000 

5620 

5100 

5820 

4950 

4720 

4500 

8700 

2650 

8500 

2150 

Spectral  Typc^ 
alter  Lockyer. 


Algol 

Crucien 

Al^ol 

Sinus 

Polaris 

Polaris 

Procyon 

Polaris 

Arcturus 

Arcturus 

Antares 

Aldebaran 
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The  agreement,  except  for  a  Lyrae,  is  considered  remarkably  close.  In  the 
author's  results,  the  probable  error  is  proportional  to  the  temperature.  The 
agreement  goes  to  prove  that  the  stars  behave  as  black  bodies  from  one  end 
of  the  spectrum  to  the  other.  Probably  the  discrepancy  in  the  case  of 
a  Lyrae  is  due  to  selective  absorption  of  the  atmosphere  of  that  star.  The 
figures  obtained  by  Rosenberg  and  the  author  confirm  N.  Lockyer's  thermal 
classification.  H.  F.  H. 

1634i4' Recent  Observations  of  Nova.  £.£.  Barnard.  (Astrociom.  Nachr. 
No.  4066.  Nature,  91.  p,  889,  June  12, 1918.  Abstract.)— All  the  Novas  pre- 
senting features  distinguishable  at  the  present  time  have  been  specbdly 
examined,  and  the  details  of  magnitude,  peculiarities  of  focus,  etc.,  are  given 
in  a  table  extending  from  T  Coronas  (1866)  to  Nova  Oeminorum  (1912).  i 

C.  P.  B. 

1636.  The  HctUst  Stars.  A.  Pannekoek.  (Astronom,  Nacbr.  Na  465.7) 
Nature,  91.  p.  487,  July  10, 1918.  Abstract.)— A  close  degree  of  corcespondence 
is  found  between  the  spectrophotometrio  resuhs  of  H.  Rosenberg  for  certain 
:sUra  and  the  class  number  of  the  spectral  lype  according  to  the  Harvard 
classification  of  Miss  Maury.  C.  P.  B. 

iaa6.  Intensity  Distribution  of  IJnes  in  SteUar  Spectra.  K.  F.  Bottlinger. 
(Astronom.  Nachr.  No.  4662,  p.  117.  Nature,  91.  p.  668,  July  81,  1918. 
Abstract )^Measurements  of  the  structural  intensity  of  stellar  spectral  lines 
have  been  made  with  a  Hartmann  microphotometer  at  the  Potsdam  Astro- 
phy5/;:f  1  Observatory.  The  work  consisted  chiefly  in  the  study  of  H^  and  a 
few  )tber  lines  in  the  spectra  of  a  Canis  Majoris,  a  Cygni,  n  Leonis,  C  Ononis, 
i  Ononis,  and  y  Cassiopeias.  The  results  are  presented  in  a  series  of  curves 
representing  the  distribution  of  intensity.  C.  P.  B. 

1637.  Stars  with  Peculiar  Spectra,  [Miss]  A.  Cannon.  (Harvard  Cir- 
cular 178.  Nature,  91.  p.  689,  July  24, 1918.  Abstract.)--The  note  contains 
details  of  10  new  peculiar  stars  having  bright-line  spectra,  and  24  stars  with 
composite  spectra.  Of  these  latter  only  four  are  included  in  Burnham's 
General  Catalogue  of  Double  Stars.  In  the  same  circular  it  is  noted  that  a 
photograph  of  the  spectrum  of  Nova  Geminorium  (1912)  taken  on  April  6, 
1918,  shows  only  slight  changes  since  Nov.  9,  1912,  when  the  brightest  band 
was  X4868.  Between  X4686-X6007  the  spectrum  resembles  the  prevailing  type 
of  gaseous  nebulae,  but  di£Ferences  occur  in  other  portions  of  the  spectrum. 

C.  P.  B. 

V^SS,  Periodic  Spectrum  of  aCanum  Venaticorum*  A.  B^lopalsky. 
(Astronom.  Nachr.  No.  4664.  Nature,  91.  p.  689,  July  24,  1918.  Abstract.) 
—Details  of  the  epochs  of  maximum  intensity  of  the  dark  line  X4129*08.  The 
period  of  variatu^n  is  about  6*60  days.  C.  P.  B. 


VOL.  XVI.— A.-— 1918. 

Digitized  by  VjOOQ IC 


682  SCIENCE  ABSTRACTS. 


LIGHT. 

1630.  Cassegrain  Reflector  with  Corrected  Field,  R.  A.  Sampson.  (Roy. 
Soc,  Phil.  Trans.  212.  pp.  27-66,  April  18,  1918.)— A  detailed  analysis  is  given 
of  the  design  of  a  large  cassegrain  reflector,  40-in.  aperture, 'equivalent  focal 
length  608  in.,  with  special  means  of  correcting  the  errors  of  the  ordinary 
type,  and  without  employing  any  curves  and  angles  outside  those  that  are 
already  known  to  work  well.  This  is  done  by  introducing  three  separated 
lenses,  made  of  the  same  glass  so  as  to  permit  of  the  total  elimination  of 
chromatic  aberration.  The  usual  convex  reversing  mirror  is  replaced  by  a 
weak  convexo-concave  lens  silvered  at  the  back,  and  about  two-thirds  of  the 
way  between  this  and  the  surface  of  the  great  mirror  is  placed  a  system 
called  the  corrector,  consisting  of  a  pair  of  nearly  equal  but  opposite  focal 
lengths,  of  which  the  first  is  double  concave,  with  the  lesser  curvature  first, 
and  the  latter  nearly  plano-convex.  All  the  surfaces  are  spherical  except  that 
of  the  great  mirror,  which  is  intermediate  between  the  sphere  and  paraboloid. 
The  calculations  indicate  that  with  the  proposed  arrangement  spherical 
aberration,  coma,  and  curvature  of  field  would  be  completely  insensible,  and 
that  stars  would  be  represented  by  strictly  circular  images  of  diam.  0*66"  (arc), 
at  a  distance  of  80'  (arc)  from  the  centre  of  field,  and  of  2-26"  at  1  degree 
distance.  C.  P.  B. 

1640.  New  Type  of  Kinematograph  Camera.  K.  Proszynski.  ^photo- 
graphic Journ.  68.  pp.  99-110,  March,  1918.) —Dealing  first  with  the  prindples 
governing  the  production  of  kinematograph  effects,  chiefly  with  regard  to  the 
elimination  of  flicker,  the  article  includes  a  detailed  description,  with  illus- 
trations, of  a  new  type  of  kinematograph  camera,  which  may  be  used  liku  a 
hand-camera,  without  any  supporting  stand.  To  obviate  any  effect  oi  vibra- 
tion the  front  of  the  camera  contains  a  powerful  gyrostatic  wheel,  thereby^ 
keeping  the  camera  very  steady  in  any  desired  position.  The  motive  power 
for  driving  the  film  is  obtained  from  a  set  of  cylinders  containing  compressed 
air,  which  are  fitted  in  the  back  of  the  camera.  These  supply  power  to  an 
efficient  air  motor  which  runs  the  film  and  shutter  mechanism.  Excellent 
results  were  demonstrated  at  the  time  of  reading  of  the  paper  before  the 
Royal  Photographic  Society.  C.  P.  B. 

1641.  Selective  Absorption  by  Coloured  Flames,  R.  Ladenburg  and 
F.  Reiche.  (Comptes  Rendus,  157.  pp.  279-281,  July  28,  1918.  Ann.  d. 
Physik,  42.  1.  pp.  181-209,  Aug.  26,  1918.)— Gouy  found  that  the  absorp- 
tion by  a  coloured  flame,  of  rays  similar  to  those  which  it  emits  is  far 
from  being  complete,  and  after  taking  measurements  he  found  that  the 
brightness  of  the  rays  could  be  calculated  as  a  function  of  the  product  of  the 
thickness  of  the  gaseous  zone  and  the  density  of  the  metallic  vapours. 
The  present  authors  give  a  comparison  of  these  results  with  data  furnished 
by  the  electronic  theory  of  dispersion,  according  to  which  the  absorption  of 
a  homogeneous  vapour  in  a  narrow  region  of  the  spectrum  is  caused  by 
resonance  centres  characterised  by  their  number  per  cm.',  their  resonance 
frequency,  the  mass,  charge,  and  coefficient  of  decay.  According  to  Lorentz, 
the  equations  deduced  retain  the  same  values  if,  in  place  of  a  real  decay,  the 
regular  oscillations  are  disturbed  from  time  to  time  by  impacts  between  the 
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molecules.  The  authors  find  their  theoretical  deductions  to  be  in  accord 
with  Gou/s  measurements  for  different  coloured  flames,  and  give  curves  to 
illustrate  this  agreement  If  the  intensity  of  the  rays  is  examined  from  the 
standpoint  of  Doppler's  principle  as  developed  by  Rayleigh  and  not  on  the 
electronic  dispersion  theory,  the  results  disagree  with  Gou/s  experiments. 
Hence  the  latter  theory  appears  to  offer  the  correct  explanation.     H.  H.  Ho. 

1642.  Refraction  and  Dispersion  of  the  Halogens,  Halogen  Adds,  Ozone, 
Steam,  Oxides  of  Nitrogen,  and  Ammonia,  C.  and  M.  Cuthbertson.  (Roy. 
Soc.,  Phil.  Trans.  312.  pp.  1-26,  April  4, 1918.)— The  mean  results  for  the 
ref ractivity  (at  X  =  5461  unless  otherwise  stated)  of  the  gases  are  : — 


Chlorine    0*000784 

Bromine    0*001157  at  X  =  6488 

Iodine    0*00210   at  X  =  6488 

HCl    0-000448 

HBr    0-0006149 


HI 00009258 

Steam    0H)002627 

Ammonia 0*0008786 

NO 0-0002956 


It  is  concluded  that  the  refractive  index  of  pure  ozone  for  the  mercury  green 
line  is  /i  =  1-00052.  This  result  is  remarkable.  For  the  ref  ractivity  of 
oxygen  is  0*0002717,  and  if  the  third  atom  of  oxygen  on  joining  the  molecule 
had  the  same  refractive  effect  as  in  the  normal  gas  we  should  expect  a 
refractivity  (/i  —  1)  lO'  of  }  x  2717  =407*5.  The  experimental  value  520  is 
very  largely  in  excess  of  this,  and  indicates  the  existence  of  interesting 
peculiarities  in  the  molecule  which  may  probably  be  ascribed  to  the  linkage. 
[See  also  Abstract  No.  1180  (1918).]  L.  H.  W. 

1643.  Law  of  Blackening  of  Photographic  Dry  Plates,  E.  Kron.  (Ann. 
d.  Physik,  41.  4.  pp.  751-758,  July  17, 1918.)— The  quantity  of  silver  bromide 
which  is  altered  by  light  is  designated  the  "latent  blackening,"  and  it 
foUows  from  these  experiments  that  it  must  give  different  kinds  of  latent 
image  in  the  layer,  eg,  when  two  fields  differently  lighted  give  equal 
blackening  with  one  kind  of  development  but  not  with  another;  so  it  is 
proved  that  the  strength  of  the  latent  image  cannot  be  defined  by  a  single 
number,  but  is  dependent  on  at  least  two  variables.  This  dependence  of  the 
course  of  the  curve  of  constant  blackening  on  the  method  of  developing  is  a 
further  difficulty  in  the  way  of  the  exposure-time  relationship  as  a  principle 
of  photographic  photometric  measurement.  A.  E.  G. 

1644.  Film  Distortions  on  Small  Photographic  Plates.  F.  E.  Ross. 
(Science,  87.  p.  647,  April  25,  1918.  Abstract  of  paper  read  before  the 
Astronom.  and  Astrophys.  Soc.  of  America.) — By  means  of  a  reseau,  tests  were 
made  of  the  film  distortions  on  the  small  photographic  plates  used  in  the 
photographic  zenith  tube  at  Gaithersburg,  Md.  Air-dried  plates  showed  large 
irregular  distortions,  while  plates  first  soaked  in  alcohol  before  dr3ring  showed 
much  less  disturbance.  The  distortions  were  found  to  disappear  when  the 
plates  were  measured  wet.  C.  P.  B. 

1646.  Photographic  Sensitising  by  Blood  Pigments.  J.  M.  Eder.  (Akad. 
Wiss.  Wien,  Ber.  122.  2a.  pp.  189-198,  Jan.,  1918.)— The  blood  pigments  show 
several  characteristic  and  distinct  absorption  bands  in  the  visible  spectrum, 
and  the  present  experiments  are  designed  to  prove  that  these  pigments  behave 
like  other  natural  colouring  matters  as  photographic  sensitisers.  The  blood 
pigments  are  prepared  from  the  red  blood  corpuscles  of  a  horse,  and  are 
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used  in  weak  alk^ne  ^soMions  in  eonceateti^tts  1  s  100-  ix>  1 :  IdOO.  The 
plates,  senditked^ybroifiide^ol  syveip'gelatiae)  are  kef](t4n^a  bftth  ^a^^bmplete 
darkness  for  5  ihin5.<«ind'th6»qttitkly^dried^  meaBS'of 'a->8tw>iigJV9e^ilatop. 
It  is  feund  Ihftt  ^iSth  oxyhaf^moglobinr^nd  baemrfi^tio  sdMltUfidgiaotibtf  could 
be  proved,  but  with  haematoporphyrin  feeble  srensitisdd  b^ds^  appear.  In 
this  case  there  are  two  sensitised  band&'Withinaxit&a^t-Ke60^])fc/i  kadi>fS80fi/i, 
while  a  third  maximum  occurs  at  X555  /i/i.  The  absorption  spectrum  of  the 
h^&matopo^ph3rpin•90luti<9n.'is^x>mpared  with  tbe  sensitisttd  bands  p^^^duced 
by  it  The  action  appears  to  extend  from'  KOM^to  5(X>^.  Hie  validity  of 
the  law  of  sensitising  action  ^ivith  respect  4oth^  oomieiction  bet weeii  absorp- 
tion and  sensitising,  together  with  the  usual  smaU>difiplaeementof  th<ymazima 
of  sensitising  action  towards  the  r^4  sfde  of  the  spectrum,  is  proved  for  this 
new  sensidser  of  animal  origin.       .,,.,.  A.  E.  G. 

1646.  Luminous  Efficiency  and  ^Cphur  Index  of  Black  Body.  H.  N. 
Russell.  (Science,  87.  p.  646;  April  25, 1918.  Abs&act  of  paper  read  before 
the  Astronom.  and  Astrophys.  Soc.  of  America.) — ^The  curves  of  spectral 
sensitiveness  given  by  Parkhurst  in  the  "  Yerkes  Actinometry "  make  it 
possible  to  compute  the  lumiapus  efi&ciency  of  ^  body  radiating  according  to 
Plaack's  law  at  any  temperature!    Some  provisional  results  are  included. 

C.  P.  B. 

1647.  Expetim^Mal'DeierhiinAiidn  qf  Ue -Luminous  Energy  abscHfed  in  a 
Phoidchemichl  Reaction.  A.'  TiaLil.  '^Cbinptefef  Retidus,  166.'  pp.' 1879-1881, 
June  28,  W18i)-^The  folio  wing  arrjfiigeBAteiiHis  employed  forthetdeasorement 
of  the  luminous  energy  effecting  a  photochemical  Change.  A  thermopile  with 
blackened  faces  is  connected  with  a  galvanometer,  the  front  face  being 
illuminated  by  the  source  of  light  to  be  used  in  the  photochemical  experi- 
ments, while  the  back  face  can  also  "ht  illumiuated,  preferably  by  the  ^me 
source  of  light  adjustable  by  means  of  a  diaphragm.  Before  the  first  face  is 
now  placed  the  reaction  cell,  either  empty  or'  contaihing  solvent  according  as 
a  gaseous  or  liquid  medium  is  to  be  used.  The  illumination  on  the  Other  face 
is  then  varied  by  regulation  of  the  diaphragm  so  as  to  bring  theg^vahometer 
reading  to  zero  ;  this  equilibrium  position  is  independent  of  accidental  varia- 
tions of  the  source  of  light  when  the  latter  illuminates  both  faces  of  the  pile. 
The  S3rstem  to  be  studied  is  next  introduced,  either  as  gas  or  as  dilute  solu- 
tion, into  the  cell,  the  galvanometer  reading  being  proportional  to  the 
magnitude  to  be  measured.  The  values  thus  obtained  may  be  rendered 
absolute  by  subsequent  illumination  of  the  front  face  of  the  pile  by  means  of 
a  source  of  known  total  radiation  (a  black  body,  Hefner  lamp,  etc)  placed  at 
a  definite  distance,  the  energy  absorbed  per  sec.  for  a  deviation  of  1  mm.  on 
the  galvanometer  scale  being  thus  measured.  Application  of  this  procedure 
to  the  photochemical  decomposition  of  hydrogen  peroxide  shows  that  no 
proportionality  exists  between  the  amount  of  chemical  action  and  the  quantity 
of  energy  absorbed,  even  when  light  free  from  infra-red  radiations  is  used. 

T.H.P. 

1648.  Luminous  Efficiency  throughout^  the  Visible  Spectrum.  R.  A. 
Houston.  (Phil.  Mag.  25.  pp.  7i5-722,  May,  1918.)— The  author  describes 
experiments  on  fifty  different  obsCTvers  from  whose  residts  luminosity  curves 
throughout  the  visible  spectrum  are  derived.  These  were  obtained  for 
illuminations  of  i  and  l/600th  of  a  candle-metre  respectively,  and  are  plotted 
on  the  same  diagram  as  the  energy  curve.  By  dividing  the  luminosity 
ordinates  by  the  corresponding  values  for  the  energy^  a  curve  of  luminous 

VOL.  XVI.— A.—1918. 


Digitized  by 


Google 


UGHT.  '536 

efficiency  can  be  obtained.  The  max  efficiency  was  huuid  ta  j>e:neat  OrflOa^ 
In  tlie  case  of  tiie  ^  candleoneke  iUumfnatian;  and  n^arOr^M^ntitii  tiie 
l/600th  candle-metre  illiuninaiion.  Ail  the  observoi's  had  normal ''Cdloor 
vision;  and  tests  on  the  women  students  ^ve  substantiaHy  thie  same  r^sidte^tis 
those  on  the  men  students,  J.  S*  D. 

1649.  Conditions  necessary  in  order  thai  Pictures  may  appear  True  to 
Nature.  A.  Gleichen.  (Translated  and  siMplified'  by  G:  LJ  Johnsott. 
Photographic  Journ.  68.  pp.  188-194,  May,  1918.)— A  summary  of  the  dptifeal 
laws  relating  to  the  focal  lengths  and  apertures  which  must  be  used,  the 
•degree  of  subsequent  enlargement  necessary,  and  the  distances' from  which 
the  finished  pictures  must  be  viewed,  in  order  that  they  may  appear 
approximately  true  to  nature.  L.  H.  W. 

1650.  Preservation  of  Silver  Mirrors,  L.  Bell.  ^ElectHcaS  World,  61. 
pp.  1684-1085,  May  24, 1918.) — ^An  account  is  given  of  the  method  proposed 
by  Perot  for  preserving  the  reflecting  power  of  silvered  mirrors  [Abstract 
No.  21  (1910)].  A  solution  of  collodion  is  poured  over  the  surface,  which  is 
then  placed  in  a  vertical  position  to  drain.  Two  mirrors  were  prepai^d,having 
when  fresh  a  coefficient  of  about  85  %i  One  was  exposed  for  15  weeks 
without  treatment,  the  other  for  the  same  time  after  being  coated  with  the 
varnish.  The  coefficients  of  reflection  were  then  found  to  be^89*8  %  and 
70*2  %  respectively.  It  was  found  that  the  definition  for  critical  optical 
work  was  not  deteriorated.  Mention  is  also  made  of  the -nickel  mirrors 
suggested  by  Wood  [Abstract  No.  298  (1912)].  C.  P.  B. 

1661.  Spherical  Aberrations  in  Objectives,  L.  Dunoyer.  (Journ.  de 
Physique,  8.  Ser.  5.  pp.  468-486,  June,  1918.) — Discusses  the  question  of  lenses 
of  minimum  aberration.  L.  H.  W. 

1652.  Rotatory  Dispersive  Power  of  Organic  Compounds.  Part  I.  T.  M. 
Lowry.  Part  II.  T.  M.  Lowry  and  T.  W.  Dickson.  (Chem.  Soc.v 
Journ.  108.  pp.  1062-1075,  June,  1918.) — Measurements  made  on  a  number  of 
organic  compounds  with  rays  of  eight  different  wave-lengths  lead  to  the 
following  conclusions : — (1)  The  rotatory  dispersion  of  a  large  number  of 
simple  organic  compounds  may  be  expressed  by  the  formula,  a  =  A/(X*  —  \l), 
where  k  is  the  "rotation  constant"  and  XJ  the  "dispersion  constant"  of  the 
substance,  (2)  The  "rotation  constant"  k  is  numerically  equal  to  the 
"absolute  rotatory  power,"  ao,  which  represents  the  rotatory  power  of 
the  substance  for  a  wave-length  X  such  that  X'  —  XJ  =  1.  If  X  is  measured  in 
microns,  this  wave-length  is  a  little  greater  than  1  /i  or  10,000  Angstrdm  units. 
(8)  The  "  dispersive  power "  ~oi  a  substance  is  conveniently  measured  by  a 
unit  numerically  equal  to  100  XJ.  The  magnetic  dispersive  power  of  the 
simpler  alcohols  is  about  2  of  these  units,  whilst  that  of  carbon  disulphide  is 
4*8  units.  (4)  The  formula  given  above  can  be  applied  both  to  magnetic  and 
to  natural  rotatory  powers.  (5)  The  rotatory-dispersion  carves  for  normal 
substances  may  be  plotted  out  as  simple  rectangular  hyperbolas  against  th^ 
'squares  of  the  wave-lengths,  or  appear  as  straight  lines  if  the  reciprocals  of 
the  rotatory  powers  are  ptotted.  T.  H.  P. 

1653.  Rotatory  Dispersive  Power  of  Organic  Compounds,  Part  III. 
Measurement  of  Magnetic  Rotatory  Dispersion,  T.  M.  Lowry.  (Chem.  Soc., 
Journ.  108.  pp.  1822-1881,  July,  1918.)-~Descriptions  are  given  of  the  apparatus 
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and  methods  employed  in  the  measurement  of  magnetic  rotatory  power  [see 
preceding  Abstract] .  The  magnet  used  was  a  modification  of  the  one  designed 
by  Mather  for  Perkin's  classical  experiments  and  was  arranged  to  give  sub- 
stantial uniformity  of  the  strength  of  field  in  the  region  containing  the  liquids 
under  examination.  T.  H.  P. 

1664.  Applications  of  Polarised  Light.  T.  M.  Lowry.  (Nature,  91. 
pp.  542-546,  July  24, 1918.  Discourse  delivered  at  the  Royal  Inst,  April  18, 
1918.) 

1656.  Enhanced  Lines  of  Titanium  in  Electric  Furnace  Spectra,  A.  S.  King. 
(Astrophys.  Journ.  87.  pp.  119-129,  March,  1918.) — In  general  enhanced  lines 
of  metallic  elements  are  difficult  to  obtain  in  electric  furnace  spectra ;  for  a 
few  elements  they  appear  in  the  arc  under  special  conditions  [see  Abstracts 
Nos.  60  (1909),  1524  (1912)].  By  forcing  the  temperature  of  the  furnace  it  has 
now  been  possible  to  obtain  the  enhanced  lines  there  also,  and,  incidentally, 
they  have  been  obtained  with  remarkable  relative  intensity  owing  to  a  break- 
down of  the  resistance  tube,  thereby  giving  an  arc  inside  a  highly  heated 
cavity.  The  enhanced  lines  appear  to  occur  right  across  the  heated  cavity, 
while  the  ordinary  arc  lines  are  strongest  near  the  walls  of  the  tube.  Thus 
the  enhanced  lines  show  a  distinct  lack  of  dependence  upon  either  tem- 
perature-di£Eerence  or  potential-fall.  An  additional  efiFect  of  considerable 
importance  with  regard  to  the  determination  of  wave-lengths  is  the  diss3rm- 
metry  of  the  lines,  especially  when  reversed ;  the  red  component  is  usually 
much  stronger  than  that  to  the  violet,  and  this  would  materially  afiFect  the 
setting  on  the  lines.  C.  P.  B. 

1666.  Extension  of  Spectrum  of  Hydrogen,  J.  W.  Nicholson.  (Roy. 
Astronom.  Soc,  M.N.  78.  pp.  882-885,  March,  1918.)— The  discovery  by 
Fowler  of  a  new  ultra-violet  series  tending  to  the  same  limit  as  the  principal 
series  suggests  a  peculiarity  in  -that  no  other  element  is  at  present  known  to 
give  a  second  principal  series  of  this  type.  In  the  present  paper  additional 
series  formulae  are  calculated  and  the  resulting  lines  are  compared  with  the 
spectra  of  Wolf-Rayet  stars  as  being  the  most  authoritative  spectrum  at 
present  known  to  show  the  second  hydrogen  spectrum.  It  seems  probable 
from  the  discussion  that  all  the  lines  given  by  the  formula  X  =  XomV(w»  — /^, 
where  m  and  p  take  integral  values,  are  included  in  the  astrophysical  spectrum 
of  hydrogen.  In  particular,  this  view  suggests  a  very  probable  origin  for  the 
lines  XX5698,  4466,  4684,  4596,  which  are  associated  with  unusual  brightness  of 
the  sharp  series  of  hydrogen.  C.  P.  B. 

1667.  Arc  Spectrum  of  Tellurium,  H.  S.  Uhler  and  R.  A.  Patterson. 
(Amer.  Journ.  Sci.  86.  pp.  185-140,  Aug.,  1918.)— The  object  of  the  research 
here  dealt  with  was  to  determine  the  lines  belonging  to  the  arc  spectrum  of 
tellurium  and  to  measure  their  wave-lengths  in  terms  of  the  interferometer 
standards.  Fifteen  lines  have  been  identified,  all  in  the  ultra-violet,  ranging 
from  X8175*180  to  X2081'8,  and  all  have  been  observed  in  the  spark  spectrum 
by  other  investigators.  The  lines  X8175180  and  X2769*658  were  differentiated 
from  the  neighbouring  lines  X8175*044  and  X2769'989  of  tin  and  antimony 
respectively.  The  arc  used  in  the  earlier  experiments  was  formed  in  a 
specially  constructed  brass  cylinder  through  which  a  current  of  COt  was  kept 
flowing,  but  difficulty  was  experienced  in  maintaining  the  arc.  Later,  using 
larger  quantities  of  the  metal  and  working  in  air  in  the  usual  way,  it  was  found 
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that  an  arc  could  be  maintained  by  putting  lumps  of  the  metal  in  a  shallow 
hole  in  the  lower  (positive)  graphite  electrode,  using  another  graphite  electrode 
directly  above.  The  arc  is  intensely  white  and  shows  the  various  arc-regions 
(core,  mantle,  etc.)  very  clearly.    The  research  is  being  continued.         A.  W. 

ie58,  Ener^'disiribuiion  in  Spectra  of  Platinum,  Palladium,  and  Tantalum, 
G.  V.  McCauley.  (Astrophys.  Journ.  87.  pp.  164-182,  April,  1918.)— A 
detailed  analysis  is  presented  of  a  series  of  determinations  of  the  energy 
spectra  of  the  three  metals  for  temperatures  ranging  from  1000^  abs.  to  their 
respective  melting-points.  The  assumed  laws  of  metallic  radiation  were 
tested  and  found  inadequate  to  express  the  emission  of  the  metals  in  question. 
They  acquired  a  minimum  reflecting  power  in  the  early  infra-red,  becoming 
more  marked  at  high  temperatures.  The  dependence  of  reflecting  power 
upon  absolute  temperature  was  shown  to  be  similar  for  all  three  metals  in  the 
infra-red.  In  the  visible  spectrum,  however,  this  dependence  was  found  to 
be  different  for  the  different  metals.  No  direct  relation  was  found  to  exist 
between  atomic  weight  and  wave-length  of  max.  emission.  C.  P.  B. 

1659.  Relative  Intensity  of  Prismatic  and  Grating  Spectra.  J.  S.  Plaskett. 
(Science,  87.  p.  645,  April  26,  1918.  Abstract  of  paper  read  before  the 
Astronom.  and  Astrophys.  Soc.  of  America.) — Comparisons  were  made 
between  the  results  given  by  grating  and  prism  spectrographs  having  the 
same  dispersion  at  H^.  The  chief  defect  of  prismatic  trains  is  the  absorp- 
tion by  the  prisms.  A  difiFraction  star  spectrograph  would  probably  be  of 
value  for  the  ultra-violet,  and  for  the  red,  where  prismatic  spectra  are 
specially  compressed.  C.  P.  B. 

1660.  Damping  of  Series  Spectrum  Lines,  C.  Schaefer.  (Ann.  d.  Physik, 
41.  4.  pp.  866-870,  July  17,  1918.)--A  further  development  of  theory  given 
previously  [Abstract  No.  1267  (1910)].  It  can  be  shown  that  the  number  of 
emissive  particles  for  the  lines  of  a  spectrum  series  must  decrease  with  in- 
creasing order  number.  This  is  confirmed  by  the  results  of  Bevan  [Abstract 
No.  869  (1911)]  and  Ladenburg  [Abstract  No.  1855  (1912)].  Mathematical 
treatment  shows  further  that  all  the  lines  of  a  spectrum  series  are  equally 
damped.  Ladenburg's  work  for  the  Na  lines  X5890  and  X8802  supports  this 
conclusion.  A.  W. 

1661.  Nitrogen  Spectrum,  M.  Hamy.  (Comptes  Rendus,  157.  pp.  258- 
257,  July  28,  1918.)— The  explanation  of  the  width  of  the  lines  emitted  by 
rarefied  gases,  based  on  the  application  of  the  Doppler-Fizeau  principle  to 
the  emissive  centres,  supposed  to  follow  the  laws  of  the  kinetic  theory  of 
gases,  has  recently  been  the  object  of  experimental  verification  on  the  part 
of  Buisson  and  Fabry.  If  a  gas  is  sufficiently  rarefied  so  that  the  effect  of 
impacts  of  the  moving  particles  may  be  neglected,  theory  shows  that  ^  is 
given  by  the  formula  ^  =  0'61X  10^v^(m/T),  where  m  is  the  atomic  mass  of  the 
gas  and  T  its  absolute  temperature.  This,  or  an  equivalent  expression,  is 
in  perfect  agreement  with  the  results  of  Buisson  and  Fabry,  and  also  those  of 
Michelson  for  the  cadmium  lines.  The  question  arises  as  to  whether  this 
formula  can  be  applied  to  band  spectra  as  well  as  to  line  spectra.  Using  the 
positive  band  spectrum  of  pure  nitrogen,  it  was  found  that  the  radiations,  in 
the  region  considered  (X4400  to  X4100)  give  visible  fringes  with  large  path- 
differences.  Increasing  the  path-difference  gradually  5  mm.  at  a  time,  it  was 
found  that  the  fringes  disappeared  between  50  and  55  mm.    The  same  values 
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were  found  when  a  field  of  11,000  gauss  >vas  applied  to  the  discharge  tube. 
The  tube  was  used  in  a  water*bath  at  a  temperature  of  i20^C.,  but  the  tube  itself 
was  probably  at  a  slightly  higher  temperature.  Taking  X  t±  420  x  tfO*^  mm., 
tH  t=z  14*01,  the  formula  gives  ij^  ss  56*8  mm.,  a  vahie  sHghtly  higher  than  that 
found  experimentally.  The  difference  is  most  probably  due  to  the  experi- 
mental errors,  and  so  it  can  be  concluded  that  the  law  as  regards  the  width 
of  the  lines  applies  ndt  only  to  line  spectra,  but  ec^uially^as  well  to  the  lines 
composing  the  positive  band  spectrum  of  niti^ogen.  A.  W. 

1662.  Use  of  Interferometer  for  Study  of  Band  Spectra.  R*  W,  Wood. 
(PhU.  Mag.  26.  pp.  176-179,  July,  1918.  Phys.  Zeitschr.  14.  pp.  681-688, 
Aug.  1,  1918.)— The  author  has  previously  drawn  attention  to  peculiar 
geometrical  arrangements  of  the  Fabry  and  Perot  interference  fringes  ex« 
hibited  in  photographs  of  the  titanium  spectrum  made  by  Pfund.  It  wa^ 
then  shown  that  the  existence  of  a  ^rmmetrical  pattern  in  such  a  photo^ 
graph  indicated  that  the  lines  were  spaced  according  to  some  mathfematical 
law,  and  it  was  suggested  that  in  this  way  regularities  might  be  -'fdund 
in  very  complicated  line  spectra  [see  Phys.  Zeit.  8.  p.  607,  1907].  The 
bright  and  dark  bands  which  form  the  patterns  appear  to  be  of  a  type  of 
interference  fringes  hitherto  undescribed,  though  they  are  of  the  same  nature 
as  the  shadow  bands  which  appear  when  aay  -simple  periodic  structure  is 
viewed  through  a  similar  superposed  structure.  By  their  aid  we  can  show 
periodic  discontinuities  in  a  ^)ectram  ix^ich: are  beyond  the  resolviog  powers 
of  the  spectroscope.  The  manner  in  which  the  bahds  are  fbmied  is  2A 
follows :  Using  the  carbon  arc  as  the  source  of  light,  laad  focussing  the  image 
of  the  circular  ring  system  formed  by  passing  the  light  through  a  Fabry  and 
Perot  interferometer  upon  the  slit  of  a  spectroscope,  we  find  the  continuous 
spectrum  traversed  by  vertical  dark  arcs,  convex  towards  the  red  end,  which 
are  the  loci  of  wave-lengths  refused  transmission  through  "the  balf'^ver^ 
plates  of  the  interferometeF.  If  the  centre  of  the  ting  system  is  at  the  centre 
of  the  slit,  the  portions  of  the  ^  above  and  below  the  centre  are  illuminated 
by  rays  ^hich  have  traversed  the  air^film  ^between  the  plates  in  an  oblique 
direction,  and  have  in  consequence  a  smaller  path-diffenence,  the  formula 
for  the  path-difiFerence  being  ^^sSTcosd,  in  which  T  is  the  thickness 
of  the  film,  and  B  the  angle  which  the  rays  make  with  the  normal.  As  the 
plates  of  the  interferometer  are  separated  the  dark  arcs  become  narrower 
and  more  numerous,  until  finally  the  spectroscope  is  unable  to  resolve  them. 
If  now  in  addition  to  the  continuous  spectrum  we  have  a  bright-line  spectrum, 
the  lines  will  cut  across  the  arcs,  the  light  being  absent  in  the  line  at  eadi 
point  of  intersection.  These  dark  spots  in  the  spedrum  lines  are  the  cross- 
sections  of  the  circular  interference  rings.  Photographs  of  the  green  and 
blue-green  bands  of  the  Al  arc>  taken  under  the  specified  conditions,  are 
reproduced,  and  show  patterns  made  up  of  closed  curves  of  elliptical  or 
circular  form.  These  alwa3rs  appear  when  the  head  of  the  band  is  on  the 
side  of  short  wave-length.  If  the  band  points  the  other  way,  the  patterns  are 
made  up  of  curves  of  hyperbola  form,  as  is  shown  by  a  p^tograph  of  the 
band  of  the  carbon  arc  having  its  head  at  X5166.  Lines  which  do  not  pro- 
perly belong  to  the  series  forming  the  band  produce  kinks  in  the  patterns; 
To  ascertain  the  effect  which  the  law  governing  the  spacing  of  the  lines  had 
upon  the  appearance  of  the  bands  in  the  spectrum,  a  number  <A  imitation 
spectra  were  made  by  ruling  lines  with  a  dividing  engine  on  the  film  oi  a 
photographic  plate  which  had  been  fixed  vdthout  exposure,  the  spacing  ol 
the  lines  being  made  to  follow  some  definite  law.    When  these  plates  were 
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superposed  on  the  photograph  of  the  ^ecfhim'of  i  t^te  source  containing 
the  dark  arcs  previously  alluded  to,  th^  symniet^icril  bsnids  at  once  appeared. 
A  more  extended  ^tucty  of  the  subject  will  be  necessary  before  the  method 
can  be  of  much  use  in  the  study  of  band  and  line  spectra.  A.  W. 

1663.  Transmission  of  X-rays  through  Crystals.  T.Terada.  (Matheihatico- 
Physical  Soc,  TokyO,  Proc.  7.  pp.  60-70,  April,  1918.)— The  paper  contains  a 
fuller  account  of  the  results  of  the  experiments  on  the  visual  observation  of 
the  patterns  produced  on  a  fluorescent  screen  by  X-rays  reflected  from  or 
transmitted  through  a  cr)rstal  [Abstract  No.  1160  (1918)].  The  spots  formed 
by  reflected  beams  are  all  of  elongated  shape,  the  length  being  nearly  equal 
to  the  diam.  of  the  undeflected  spot.  The  breadths  of  the  spots  are  not 
necessarily  greater  for  thicker  crystal  plates  than  for  thinner  ones.  For 
example,  with  a  plate  of  alum,  7  mm.  thick,  the  breadth  is  decidedly  smaller 
than  with  a  plate  <3i  roekWt  of  8  mia.  thickness.  The  most  interesting 
feature  of  the  visual  obsei^vation  consists  in  the  motion  of  the  spots  which  is 
caused  by  the  rotation  of  crystals.  On  rotating  the  crystal  about  an  axis,  tht 
arrangement  on  circular  cones  of  the  reflected  beams  becomes  strikingly  con« 
spicuous.  One  elliptical  system  of  spots  after  another  appears  and  disappears 
on  the  screen.  The  spots  on  some  ellipses  are  very  faint,  while  those  on 
others  are  very  bright.  The  results  further  show  clearly  that  the  appearance 
of  the  pattern  in  any  position  is  closely  connected  with  those  directions  in  the 
Crystals  ^hich  are  crystallographically  conspicuous  and  this  method  of  finding 
the  zonal  axes  of  crystals  may  be  important  for  practical  crystallography. 
The  author  works  out  the  method  of  reconstructing  Laue's  photograms  and  of 
explaining  the  shape  of  the  spots  in  a  similar  way  to  W.  L.  Bragg  [Abstract 
No;  989  (1918)].  E.  M. 

1664.  X-rays  and  Crystals.  £.  Httpka.  (Deutsch.  Phys.  Gesell.>  Verb. 
15.  9.  pp.  86^-672,  May  16, 1918.)-— The  paper  contains  photographs  showing 
that  the  effects  doe  to  X-rays  falling  on  a  crystal  (quartz)  are  similar  to  those 
produced  by  white  light  falling  on  a  suitably  crossed  grating.  E.  M. 

1666.  Reflection  of  X-rays  and  Related  Phenomena.  M.  de  Broglie  and 
F.  A.  Lindemaon.  (Comptes  Rendus,  156. pp.  1461-1468,  May  18,  Erratum, 
p.  1642,  May  26,  1918.  Nature,  91.  p.  296,  May  22,  1918.)— The  paper 
discusses  the  effects  produced  on  a  photographic  plate  by  X-rays  reflected 
from  the  face  of  a  crystal.  In  addition  to  the  well-known  reflection  the 
images  are  often  striated  by  parallel  fringes  [Abstract  No.  1166  (1918)]  due, 
according  to  Hupka  [Abstract  No.  1162  (1918)],  to  rays  reflected  at  successive 
layers  parallel  to  the  surface  layer  of  the  crystal.  Secondly,  very  strong 
marked  bands  are  often  observed  which  must  probably  be  attributed  to 
invisible  cracks  along  the  planes  of  cleavage  in  the  crystal.  In  discussion  of 
the  general  theory  the  authors  further  point  out  that  reflection  on  some 
crjTstals,  e.g.  the  base  of  a  prism  of  phosgenite  (PbClfl)COi,  appears  to  show  all 
the  spots  a  two-dimensional  grating  would  lead  one  to  expect,  i.e.  only  the 
surface  layer  appears  to  come  into  play.  The  examination  of  a  series  of 
crystals  of  the  regular  system  confirms  the  consequence  of  all  theories  and 
the  experiments  of  various  physicists,  that  the  figures  obtained  must  depend 
only  on  the  position  of  the  plate  and  the  crystal  with  respect  to  the  primary 
beam.  It  appears  that  it  may  be  taken  as  a  general  rule  that  those  crystals 
composed  of  elements  of  lower  atomic  weight  reflect  better  than  those 
containing  heavier  atoms.    The  relative  intensity  of  different  spots  varies  in 
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different  crystals,  probably  according  to  the  distribution  of  energy  amongst 
the  different  wave-lengths  in  the  primary  beam.  But  even  in  one  and  the 
same  crystal  the  intensity  of  different  spots  varies  according  to  its  position. 

E.M. 

1666.  Diffraction  of  Electric  Waves  by  a  Crystal,  L.  S.  Omstein.  (Konink. 
Akad.  Wetensch.  Amsterdam,  Proc.  16.  pp.  1271-1281,  July  16,  1918.)— 
Develops  mathematically  the  theory  put  forward  by  W.  L.  Bragg  of  the 
phenomena  dealt  with  by  Friedrich,  Knipping  and  Laue  [see  Abstracts 
Nos.  989  and  1168  (1918)].  Photographs  by  Haga  are  also  provisionally 
noted.    These  are  obtained  from  rock-salt,  ZnS,  CaFt,  topaz,  and  mica. 

E.  H.  B. 

1667.  Theory  of  X-ray  Interference.  P.  P.  £wald.  (Phys.  Zeitschr.  14. 
pp.  466-472,  June  1, 1918.)— Gives  a  theory  of  the  interference  of  X-rays  in 
crystals  which  resembles  that  of  Laue,  but  applies  to  an  infinite  crystal.  The 
formula  for  the  intensity  of  the  reflected  ray  assumes  a  sufficient  continuity 
in  the  spectrum  distribution  of  the  incident  radiation,  and  the  strong  and 
almost  monochromatic  radiation  of  the  antikathode  discovered  by  Bragg  must 
be  dealt  with  separately.  The  wave-length  is  of  the  order  of  iV  of  the 
grating  element.  E.  E.  F. 

1668.  X-rays  and  Crystals.  I.  M.  de  Broglie.  (Le  Radium,  10, 
pp.  186-196,  June,  and  pp.  246-249,  Aug.,  1918.)— A  collected  account  of  the 
author's  work  on  the  subject  [see  Abstracts  Nos.  1164, 1166, 1166  (1918)].  A 
magnetic  field  of  10,000  gauss  had  no  effect  on  the  patterns  obtained  with 
either  rock-salt  or  magnetite.  In  the  paper  eleven  good  reproductions  are 
given  of  the  photographs  obtained  with  various  crystals  and  also  with 
mercury  light  and  crossed  gratings.  The  results  show  clearly  the  connection 
between  the  theories  of  the  two  effects.  In  some  of  the  photographs  tlie 
fringes  on  the  spots  are  noticeable.  Hupka  explains  these  fringes  as  due  to 
interference  between  the  rays  reflected  successively  from  a  series  of  planes 
parallel  to  the  surface  of  the  crystal  owing  to  the  incident  X-rays  being 
slightly  divergent.  In  a  later  paper  the  author  hopes  to  consider  evidence  as 
to  the  wave-length  of  the  rays  used.  E.  M. 

1669.  Experiments  on  Polarised  Rontgen  Radiation.  J.  C.  Chapman. 
(Phil.  Mag.  26.  pp.  792-802,  June,  1913.)— Up  to  the  present  all  experiments 
on  the  rotation  of  the  plane  of  polarisation  have  been  made  using  light  of  a 
wave-length  of  the  order  of  that  found  in  the  visible  spectrum.  The  results 
indicate  that  the  magnitude  of  the  rotation  in  quartz  and  other  active  sub- 
stances varies  inversely  as  some  power  of  the  wave-length.  On  the  assump- 
tion that  X-radiation  is  merely  light  of  exceptionally  short  wave-length,  it 
seemed  possible  that  a  great  rotation  of  the  plane  of  polarisation  might  be 
obtained  under  suitable  conditions.  The  experiments  described  were  under- 
taken to  test  this  point  Polarised  X-radiation  was  obtained  by  suitable  orienta- 
tion of  the  kathode  of  an  X-ray  bulb  and  a  secondary  radiator  as  in  the 
original  experiments  of  Barkla.  Iron  in  a  magnetised  state,  quartz,  and  active 
sugar  solution  were  examined,  but  with  negative  results  in  all  cases.  Iron  was 
shown  to  absorb  a  polarised  beam  of  X-rays  to  the  same  extent  whether  mag- 
netised or  unmagnetised.  The  experiments  also  show  that  the  absorption  by 
a  plate  of  tourmaline  is  independent  of  the  direction  of  the  optic  axis.    E.  M. 

1670.  International  Radium  Standard.  £.  Haschek  and  O.  Hdnig- 
schmid.     (Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  2119-2126,  Dec.,  1912.)— 
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The  authors  have  examined  the  Ba-content  of  the  radium  used  by  Honig- 
schmid  [Abstract  No.  769  (1912)]  in  his  determination  of  the  atomic  weight 
(value  225'95).  The  spectrum  of  the  salt  showed  no  Ba  lines,  and  from 
observations  of  the  amount  of  added  Ba  necessary  to  show  the  lines  the 
authors  conclude  that  the  original  salt  used  by  Honigschmid  did  not  contain 
more  than  0*002  %  Ba.  E.  M. 

1671.  Alpha-ray  lonisation,  H.  N.  McCoy.  (Phys.  Rev.  1.  Ser.  2. 
pp.  898-400,  May,  1918.) — A  formula  is  developed  for  the  a-ray  activity  of  a 
layer  of  a  radio-active  solid  as  a  function  of  its  thickness.  It  is  assumed  that 
the  air  range  of  an  a-particle  is  diminished  in  its  passage  through  the  solid  by 
an  amount  directly  proportional  to  the  distance  it  travels  in  the  solid  before 
emerging,  and  that  the  lonisation  produced  is  proportional  to  the  2/8  power 
of  the  distance  the  a-particle  then  travels  in  air.  The  theoretical  curve  for 
the  rise  in  activity  with  increasing  thickness  of  the  layer  is  almost  the  same 
as  an  exponential  curve,  although  the  fundamental  equations  are  entirely 
different.  In  the  following  table  the  first  row  gives  the  thickness  (a)  of  active 
material  expressed  as  a  fraction  of  the  thickness  necessary  for  the  max. 
activity.  The  second  row  (A)  gives  the  activity  expressed  in  terms  of  the 
max.  activity. 

X    00      0-1      6-2      0-8      0-4      0-6      0-6      07      08      OiJ      1*0 
A    0-000  0-284  0-497  0*659  0*780  0*869  0*980  0*967  0*989  0-998  1000 

It  is  shown  that  the  activity  of  a  film  just  thick  enough  to  give  the  max. 
activity  is  0*8  of  the  activity  of  the  same  material  spread  in  a  very  thin  film. 
The  author  has  also  made  experiments  on  UgOs  and  finds  results  in  good 
agreement  with  thecHy.  The  weight  per  unit  area  just  necessary  to  give  the 
maximum  UrII  activity  is  found  to  be  0*01064  gm.  E.  M. 

1672.  Alpha-rays  from  Thick  Layers.  E.  v.  Schweidler.  (Phys. 
Zeitschr.  14.  pp.  605-607,  June  16,  1918.>— Calculates  the  number  of 
a-particles  emitted  in  unit  time  from  unit  surface  of  a  plane-parallel  plate  of 
thickness  h,  if  the  range  is  R  and  the  number  emitted  by  unit  volume  is  N. 
The  result  is  n  =  iNA(l  —  A/2R)  for  A  ^  R  and  n  =  NR/4  for  h^R.  The 
author  also  finds  the  law  of  distribution  of  the  "residual  ranges,"  i.e.  the 
range  which  the  particle  would  have  if  the  absorptions  within  and  outside 
the  plate  were  the  same.  He  also  obtains  expressions  for  the  lonisation 
outside  the  plate  (which,  for  A  >  R,  is  proportional  to  the  6/8rd  power  of  R). 
and  for  the  radiation  of  a  radio-active  plate  through  an  absorbing  plate. 
[Errata,  Ibid.  p.  728,  Aug.  1, 1918.]  E.  E.  F. 

1673.  Number  of  Ions  produced  by  an  a-Particle  from  Polonium.  R. 
CHrard.  (Le  Radium,  10.  pp.  195-198,  June,  1918.)— -The  method  of  experi- 
ment was  to  measure  the  saturation  current  (I)  from  a  silver  plate  coated  with 
Po  and  to  count  the  number  (N)  of  a-particles  by  a  scintillation  method. 
The  number  of  ions  (X)  produced  per  a-particle  is  then  equal  to  X  =  I/Ne. 
The  author  finds  X  =  116,000  (^  assumed  :=  417  X  10-"*).  This  is  much 
smaller  than  Geiger's  value  162,000  [Abstract  No.  1647  (1909)]  or  Taylor's 
value  164,000  [Abstract  No.  1086  (1912)].  The  difference  appears  to  arise 
mainly  in  the  method  of  measurement  since  the  a-particles  ejected  nearly 
along  the  plane  of  the  source  will  be  partly  absorbed.  For  measurements  of 
the  activities  of  fiUns,  therefore,  it  would  appear  better  to  use  the  author's 
value.  E.  M. 
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1674.  Active  Radiation  of  Potassium.  H.  Thlrring.  (Phys.  Zeitscbr^ 
14.  pp.  406-408,  May  1, 1916.) — Explains  the  spoiUanoous  negative  charge  of 
potassium  observed  by  J.  W.  Woodrow  [Abstract  No.  Ill  (1916)]  as  due  to 
a  pure  VoUa-e£fect. .  When  K  and  Pt  are.  enclosed  opposite  .each  other  in 
a  light-tight  envelope,  they  represent  a  galvanic  cell  of  high  internal  resistance, 
since  the  gas,  slightly  ionised  by  the  K,  behaves  like  an  electrolyte.  The 
e.ntf.  is  high,  as  K  and  Pt  are  at  opposite  ends  of  the  Volta  series.  If  Hg  is 
substituted  for  K,  the  current  should  be  only  about  ^'oth,  on  account  of  the 
small  contact  e.m.f.  Hg-Pt,  and  still  smaller  on  account  of  the  feeble  ionisatioa 
<^  the  gas.  The  author  finds  no  difference  in  the  e.mi.  when  the  gas  is 
artificially  ionised,  and  concludes  that  the  spontaneous  charge  is  not  due.  to 
the  emission  of  particles.  The  e.m^f.  attained  is  about  2'8  volts,  and  the 
internal  resistance  of  the  order  of  10"  ohms.  E«  E<  F. 

1676.  Analysis  of  y-Rays  from  Radium  B  and  Radium  C,  E,  Rutherford 
and  H.  Richardson.  (Phil.  Mag.  ^.  pp.  722-784,  May,  19181)— Gray  has 
shown  that  the  y-rays  emitted  from  RaE  are  able  to  excite  the  characteristic 
X-radiations  of  certain  elements,  thus  proving  the  similarity  of  y-  and  X-rays. 
Rutherford  later  put  forward  the  view  that  the  y-rays  from  radio-active  sub- 
stances are  to  be  regarded  as  the  characteristic  radiations  of  the  respective 
elements  themselves,  set  up  by  the  escape  of  a-  or  /8-rays  from  them.  The 
consideration  further  suggests  that  several  types  of  y-radiiaLtion  may  be  emitted 
from  the  same  radio-active  product  and .  that  each  type  of  chaxacteristic 
radiation  should  be  absorbed  according  to  an  exponential  law  by  an  absorbing 
substance  of  low  atomic  weight  like  aluminium.  The  present  experiments 
were  undertaken  to  test  this  point.  The  source,  consisting  of  either  RaEm 
in  a  thin-walled  glass  tube  or  pure  RaC  deposited  on  nickel,  was  placed  in 
a  very  strong  magnetic  field.  The  electroscope  was  lined  with  Al  except  for  a 
wall  of  very  thin  mica,  and  contained  methyl  iodide  vapour  so  as  to  multiply  up 
the  ionisation  due  to  soft  radiation  without  appreciably  increasing  that  due  to 
hard  radiation.  The  ionisation  curve  was  determined  by  interposing  sheets 
of  metal,  and  it  was  found  that  in  the  case  of  Al  the  curve  couk)  be  built  op 
by  assuming  the  presence  of  various  radiations  each  absorbed  exponentially. 
With  lead  irregtilar  absorption  curves  were  obtained.  With  RaG  deposited 
on  nickel  a  soft  y-radiation'  excited  In  the  nickel  by ^he  a-rays  was  observed, 
this  being  shown  by  experiments  in  which  the  RaC  was  deposited  on  silver. 
The  results  sire  as  follows  : — 


Radium  B..;;; 
Radium  C 


Absorption 
Coefficient  in 
Aluminium. 


r'280? 

40  fcm.)n-> 
1 0-61      „^ 

0116     „ 


Mass  Absorption 
Coefficient  in 
Aluminium... 


.     l4-7<cm^-rt. 
.  0-188    „     , 

0-0424    „ 


Absc^tion 
■  Coefficient  In 


i  Varying  from  11 
to  2¥(cm.)-^ 
0-60  (cm.)->  after 
traversing  1  cm. 
of  lead. 


The  soft  radiation  of  RaB  (fi/Dssl4'7)  corresponds  closely  to  thst  of  Barkla's 
series  L,  while  the  radiation  of  RaC  corre^onds  to.tlat  of  series  1^ 

An  examination  of  the  y-rajrs  f  rdm  all  radio>^u:tive  elements  is  in  progress^ 

KM. 
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1076*  Inicrferenct  Fhtnomcna  wiik  Gamma  Rays,  A.  N.  Shavr.  (PhiL 
Mag.  26.  pp.  190-194,  July,  191S.)-^The  exp^rimeDts  aimed  at  the  observation 
with  T^rays  of  interference  phenomena  similar'  to  those  of  various  ezperi- 
mentors  with  X-rays.  Mica  was  used  at  almost  grazing  incidence,  and 
exposures  of  about  a  month  with  16  m^.  RaBrr  were  given.  The  photo- 
graphs show  a  series  of  lines  besides  the  main  circular  image.  The  efiFects 
were  observed  in  one  of  the  directions  in  which  the  more  intense  spots  were 
obtained  with  very  hard  X-raya^  and  no  perceptible  effect  was  observed  in 
the  direction  in  which  soft  X-rays  give  their  strongest  reflection.  With  soft 
X-rays  the  "spot"  due  to  reflection  at  the  cfeavage  planes  appears  most 
prominent  With  hard  X-rays  and  with  y^rays  other  spots  ^King  into  much 
greater  prominence,  presumably  by  "reflection"  from  other  planes.  The 
author  considers  that  the  wave-length  of  the  y-rays  used  is  between  10  amd 
100  times  smaller  than  that  o£  the  hardest  Rontgen  radiations*  E.  M. 

1677.  Velocities  of  i-Rays,  H..A.  Bumstead.  (Amer.  Joum.  Scu  86. 
pp^  01-108,  Aug.,  1918.)— A  continuation  of  previous  experiments  [Abstract 
No.  1662  (191i2),  etc}.  The.  observations  were  made  by  allowing'  the  a*ra3rs 
f ronoc  polonium  to  fall  on  metal  surfaces  under  various  conditions  in  a  very 
high  vacuum.  The  main  part  of  the  investigation  deals  with  high-speed 
^rays.  It  is  shown  that  when  a-rays  fall  on  a  metal  plate,  electrons  are 
emitted  with  velocities  varying  continually  from  a  very  small  value  up  to 
2-7  X  10^  cm^sec  whicb  corresponds  to  a  fall  of  potential  of  2000  volts.  It  is 
proposed  to  include  under  the  name  "  J-rays "  all  the  electrons  which  owe 
their  origin  to  the  direct  action  of  the  a-rays — the  swifter  ones  as  well  as  the 
slower  ones  previously  known.  When  the  swifter  ^-rays  fall  upon  a  solid  it 
emits  electrons  of  slow  speed  which,  in  the  present  paper,  are  referred  to  as 
tertiary  electrons.  Their  number  is  considerably  greater  than  the  ^-rays 
which  produce  them.  The  existence  of  the  tertiary  electrons  makes  it 
difficult  to  determine  with  accuracy  the  distribution  in  velocity  of  the  ^rays. 
A  large  number  of  tertiary  electrons  come  from  the  source  of  ^rays  itself, 
and  their  presence  in  tiie  beam  of  ^-rays  madces  it  impossible  to  draw  valid 
conclusions  as  to  the  number  of  true  ^-electrons  of  slow  speed  (less  than 
10  or  20  volts).  The  distribution  in  velocity  of  the  ^-rays  between  20  and 
1200  <volts  has  also  been  detenmned.  Between  80  and  500  volts  the  results 
are  approximately  represented  fa^  an  equation  of  the  form  yji^  ss  c,  where  y 
is  the  number  of  electrons  whose  kinetic  enei^  is  equal  to  or  greater  than 
X,  and  ^=0-75. 

Evidence  is  given  for  the  view  that,  in  addition  to  the  j-rays,  positive  ions 
are  also  produced  when  a-rays  impinge  upon  a  metal  in  a  very  h^h  vacuum  ; 
these  ions  appear  to  comt  from  the  lajrer  of  absorbed  gas  upon  the  metaL 
By  maintaining  the  vacuum  for  several. days  the  current  carried  by  these  ions 
may  be  reduced  to  a  sn^all  value— from  5  to  10  per  cent,  of  that  carried  by  the 
«-rays  themselves. .  E.  M. 

1678.  lonisation  in  Closed  Vessels,  J.  J.  Rey.  (Le  Radium,  10.  pp.  187- 
141,  April,  1918.)— After  closing  the  vessel  the  ionisation  was  found  to 
decrease  to  a  minimum  after  alnnit  one  month,  the  decrease  being  shown 
to  be  due  to  the  decay  of  radium  emanation.  If  non-filtered  air  was  used 
the  ionisation.  first  increased  for  about  4  days,  due  to  dust  gradually 
settling  on  the  walls  of  the  vessel  and  thus  preventing  the  recombination  of 
ions  due  to  the  presence  of  large  nuclei.  With  r^ard  to  variations  in  the 
ionisaticn  the  results  show  that  when  observations  were  made  over  -^-hour 
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intervals  the  average  fluctuations  were  2  %  ;  over  -jj^-hour,  5  % ;  and  over 
T^iphour,  7  %.  Observations  were  also  made  at  reduced  pressures :  a  peculiar 
effect  was  noticed,  in  that  with  decreadng  pressure  the  ionisation  first  in- 
creased slightly  to  a  maxiraum  at  about  40  cm.  Hg.  This  is  presumed  to 
be  due  to  very  easily  absorbed  radiations  emitted  by  the  walls  of  the  vessel. 

E.M. 

1679.  Bragg  Ionisation  Curves,  P.  Bianu.  (Le  Radium,  10.  pp.  122-125, 
April,  1918.) — ^The  first  experiments  show  that  the  range  of  the  a-particles 
of  polonium  in  air  is  inversely  proportional  to  the  pressure  to  less  than  1  % 
between  pressures  of  8  cm.  and  86  cm.  Hg.  Further,  the  total  number  of 
ions  produced  by  the  a-particle  for  complete  absorption  is  shown  to  be  the 
same  between  these  pressures.  The  author  has  also  investigated  the  shape 
of  the  ionisation  curve  when  the  a-particles  have  traversed  sheets  of  metal 
foil,  and  the  results  show  that  the  position  of  max.  ionisation  is  altered  by  a 
greater  amount  than  the  end  of  the  range.  The  following  are  the  values  of 
the  reduction  of  raqge  at  SS6'25  cm.  pressure  in  air  by  thickness  1  /i :  Al,  045 ; 
Ag,  0'91 ;  Au,  1*25  cm.  Under  the  same  conditions  the  shift  of  the  maximum 
of  the  ionisation  curve  relative  to  the  end  of  the  range  is  found  to  be  Al,  0*08  ; 
Ag,  014;  Au,  0*8  cm.  E.  M. 

1680.  Existence  of  Uranium  Y.  A.  Fleck.  <Phil.  Mag.  25.  pp.  710-712, 
May,  1918.) — ^The  author  has  repeated  the  experiments  of  Antonoff  [Abstract 
No.  1684  (1911)]  on  a  product  UrY,  supposed  to  be  a  small  branch  product 
from  Ur,  very  similar  in  chemical  properties  to  UrX.  No  trace  of  the 
product  could  be  found,  and  the  author  considers  Antonoff's  results  as  due  to 
the  presence  of  thorium  in  his  uranium.  The  soft  )3-rays  ascribed  to  UrY 
are  presumed  to  have  been  due  to  thorium  R  E.  M. 

1681.  Transformation  Periods  of  Uranium  and  Thorium^  H.  N.  McCoy. 
(Phys.  Rev.  1.  Ser.  2.  pp.  401-404,  May,  1918.)— It  now  appears  to  be  well 
estabUshed  that  the  number  of  ions,  N,  produced  by  any  a-particle  of 
range  R  is  closely  proportional  to  R^  or  N  =  aR^.  The  constant  a  may 
be  calculated  from  the  number  of  ions  known  to  be  produced  by  an 
a-particle  of  polonium,  i.e.  168,000.  This  gives  N  =  697  X  10*R**.  If  I  is 
the  total  ionisation  current  in  amps,  of  1  gm.  of  a  radio-active  element  of 
atomic  weight  M  and  decay  constant  X  it  follows  that — 

X(sec.)  =  IM/NF  =  IM/l6-97  X  10*RV«F), 

where  P=:  96,600  coulombs.  This  gives  a  method  of  determining  X,  and 
thus  the  half-time  period.  Putting  in  the  value  of  I  for  Ur  (1  -f  2),  viz. 
4-61  X  10"-"*  amp.,  the  author  calculates  the  half-time  period  of  UrI  to  be 
5'04  X  10*  years.  Rutherford  and  Geiger's  value  calculated  from  the 
number  of  a-particles  emitted  is  4*8  X  10*  years.  For  thorium  the  author 
deduces  a  period  1'8  x  10*®  years,  Rutherford  and  Geiger's  value  being 
1-81  X  10'»  years.  E.  M. 

1682.  Growth  of  Radio-thorium  from  Meso-ihoriumX  J.  A.  Cranston. 
(Phil.  Mag.  26.  pp.  712-715,  May,  1918.)— The  object  of  the  experiment  was 
to  establish  whether  or  not  there  exists  an  intermediate  body  between 
Meso-Th2  and  Radio-Th.  Additional  interest  is  lent  by  the  fact  that 
Radio-Th  corresponds  with  ionium,  the  parent  of  which  is  experimentally 
unknown.     In    the    experiments  Meso-Th  was  taken,  and  the  Meso-Th2 
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separated  out  and  purified  \)y  a  chemical  method  based  on  its  analogy 
with  actinium.  The  growth  of  a-ray  activity  of  the  Meso-Th2  with  time 
was  observed,  this  growth  being  due  to  the  formation  of  Radio-Th  and 
subsequent  products.  The  "  rise  curve "  was  found  to  agree  well  with  that 
calculated  on  the  assumption  that  Meso*Th2  disintegrates  directly  into 
Radio-Th  with  no  intermediate  product.  The  results  also  suggest  the 
possibility  that  a  few,  less  than  8  in  10,000,  of  the  atoms  of  Meso-Th2  may 
disintegrate  with  the  emission  of  a-particles.  E.  M. 

1683.  Emanation  in  Spring  Water.  W.  Hammer  and  F.  Vohsen. 
(Phys.  Zeitschr.  14.  pp.  451-454,  May  15,  1913.)— Further  data  are  given 
concerning  Hammer's  "  fontactoscope  "  or  emanation  electroscope  [Abstract 
No.  1580  (1912)].  Accufate  values  are  obtained  when  the  sample  of  water 
is  left  for  8  hours  in  the  vessel  before  testing.  But  measurements  sufficiently 
accurate  for  most  purposes  (8  or  4  per  cent.)  can  be  made  after  15  minutes. 
A  table  is  given  for  determining  the  amount  of  RaEm  from  the  radio-activity 
of  the  solid  deposits.  E,  E.  F. 

1684.  Radium-content  of  Alabama  Coal.  S.  J.  Lloyd  and  J.  Cunning- 
ham. (Amer.  Chem.  Journ.  50.  pp.  47-61,  July,  1918.) — The  experiments 
were  carried  out  by  the  emanation  method  on  eleven  samples  from  different 
localities.  The  coal  was  first  heated  to  remove  carbonaceous  matter,  and  the 
ash  then  dissolved.  The  measurements  were  standardised  by  the  emanation 
from  Joachimstal  pitchblende  of  known  uranium-content.  The  average  radium- 
content  per  gm.  of  ash  was  found  to  be  2*15  x  10"""  gm.,  and  per  gm.  of  coal 
0*166  X  10~"  gm.  A  large  variation  in  the  amount  of  radium  per  gm.  of 
ash  was  observed,  the  lowest  being  roughly  one-fifteenth  of  the  highest. 
No  relation  could  be  found  between  the  Ra-content  and  the  sulphur, 
volatile  carbon,  or  fixed  carbon-content.  E.  M. 

1686.  Diffraction  and  Reflection  of  X-Rays.  de  Broglie.  (Comptes 
Rendus,  156.  pp.  1758-1755,  June  9,  1918.)— Discusses  the  theory  of  the 
effects  produced  when  X-rays  fall  on  crystals.  E.  M. 

1686.  Interference  Phenomena  with  Rontgen  Rays,  W.  FHedrich,  P. 
Knipping  and  M.  Laue.  (Ann.  d.  Physik,  41.  6.  pp.  971-988,  Aug.  5,  1918. 
Reprinted  from  K.  Bayer.  Akad.  Miinchen,  Ber.  pp.  808-822,  1912.)-—[See 
Abstract  No.  1168  (1918).] 

1687.  Radio-activity,  E.  P.  Adams.  (Amer.  Inst.  Elect.  Engin.,  Proc. 
82.  pp.  1159-1288,  May,  1918.) — A  series  of  five  lectures  furnishing  a  compre- 
hensive general  survey  of  the  subject.  L.  H.  W. 

1688.  Radio  activity  of  the  Hot  Springs  in  the  Beppu  Region,  Bungo, 
D.  Isitani  and  I.  Yamakawa.  (Mathematico-Physical  Soc.,  Tokyo 
Proc.  7.  pp.  82-86,  March,  1918.)— [vSee  Abstract  No.  86  (1918).] 
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1689.  Thermal  Exfansion  of  Marble.  H.  Nisi.  (Mathematico-Physical 
Soc,  Tokyo,  Proc.  7.  pp.  97-102,  May,  1918.)— Rings  are  cut  in  several 
directions  from  a  selected  block  of  Carrara  marble.  The  expansion  of 
these  between  0°  and  40°  C.  was  found  by  Fizeau's  interferometer.  The 
result  for  any  specimen  depends  on  its  inclination  to  the  plane  of  cleavage 
of  the  marble,  a  negative  coefficient  being  found  in  some  directions.  The 
extreme  values  of  the  coefficient  are  —0*77  X  10"*  and  +11*24  X  10-«. 

P.  E.  S. 

1600.  Melting-points,  Specific  Heats,  and  Latent  Heats  of  Fusion  of  Alkaline 
Metals,  E.  Rengade.  (Comptes  Rendus,  166.  pp.  1897-1899,  June  28, 
1918.)— Owing  to  the  uncertainty  of  some  of  the  thermal  data  for  the  alkali 
metals,  the  author  has  made  a  series  of  measurements  with  materials  carefully 
purified.    The  results  are  as  follows  : — 


Nau 


Rb. 


C«. 


True  specific  heat  | 

(soUd) 

True  specific  heat ' 

(liqmd)    

Latent     heat     of ' 

fusion  

Atomic  heat  at  (f  ] 
Atomic     heat    of  < 

fusion,  L 

Melting-point.... 
L/T 


02811+ 
0000288/ 

0-880  (at  98°) 

27-21 

6-47 

626-9 

97-90° 
1-69 


01728+ 
0-000142/ 
0-1422+ 
0-000668/ 

14-67 

6-76 

678-6 

[68-60° 
1-70 


0-0802+ 

0000168/ 

i  00921— 

[  0000026/ 

6*144 

6-86 

624-8 

8900° 
1-68 


0-0622+ 

0000187/ 

f  00604- 

[0-000084/ 

8-766 

6-95 

600-0 

28-46^ 
1-66 


It  will  be  seen  that  the  values  of  the  atomic  heats  increase  slowly  and  regu- 
larly with  the  atomic  weights  and  that  the  atomic  heats  of  fusion  diminish 
gradually,  while  the  ratios  of  the  atomic  heats  of  fusion  to  the  absolute 
melting-points  exhibit  great  constancy.  The  high  degree  Of  purity  of  the 
metals  employed  is  indicated  by  their  melting-points,  which  are  1-2°  higher 
than  those  usually  accepted.  T.  H.  P. 

1691.  Relation  between  the  Law  of  Compressibility  of  Gas€S  and  Coefficients 
of  Expansion.  T.  Peczalski.  (Comptes  Rendus,  166.  pp.  1884-1886,  June  28, 
1918.) — It  is  shown  mathematically  that  the  function  vp^ssf,  which  is  not 
constant  for  true  gases  at  constant  temperature,  passes  through  a  minimum 
or  max.  value  if  the  thermal  coefficients  of  expansion,  a,  and  pressure,  /3,  are 
identical.    The  ratio  al0  is  a  function  of  the  pressure,  so  that — 

alp  =  a  ^  bp  ^  cp*  — ,  etc., 
where  a,  6,  c,  etc.,  are  functions  of  the  temperature  alone.  It  follows  that 
vp^Ae^-^'^l^  +  '^^'^+'^^',  where  A  represents  the  value  of  vp  when  ^  =  0. 
In  its  simpler  form,  vp  =  Ae^  "*"  ^^,  this  equation  is  found  to  be  in  good  agree- 
ment with  the  experimental  values  for  hydrogen,  nitrogen,  and  air.  T.  H.  P. 
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1602.  New  Forms  of  the  Ckaracimstic  Equation  for  Gases.  T.  Peczalski. 
(Comptes  Readus,  167.  pp.  118-116,  July  16,  1918.)— The  law  of  compressi- 
bility of  gases  at  constant  temperature  [se;e  preceding  Abstract]  has  now 
been  extended  to  cases  where  ^e  temperature  varies.  The  relation  then 
become»^ 

where  A  is  a  constant.  The  coefficients  c,  d,  etc.,  being  vQry  small,  may  be 
neglected  in  calculations  for  pressures  up  to  60  atmos.  without  appreciable 
error.  Further,  Witkowski's  experiments  on  hydrogen  show  that  above 
—  104P  the  variation  of  b  is  small  and  may  be  disregarded,  so  that  the 
variation  of  the  function  vp  with  t  depends  practically  only  on  foodt.  The 
expression  a//3  =«  1  —  bp-^c^—  ,.^  may  be  written— 

«  =  oo  +  41,^  +  a^/2  +  a^/8..., 

oo,  aiy  etc.,  being  functions  of  the  temperature  alone.  The  value  of  a  being 
constant  as  regards  the  temperature,  it  follows  that  vp  =s  k^*  '*"'*,  a  being  the 
coefficient  of  expansion  and  b  being  calculated  from  the  data  given  above ; 
this  equation  will  represent  the  transformations  of  hydrogen  between  0  and 
60  atmos.  and  from  —100°  to  + 100°  or  even  higher.  If  v  and  /  are  taken  to 
be  independent  variables  and  it  is  assumed  that — 

)S/a  =  1  —  bilv  +  ci/t;*  — ...    or    /3  =  Og  +  a'llv  +  oi/i^  +  ..., 

the  characteristic  equation  becomes — 

vp^k/''^-^^"'^'^'^-^-, 
or,  if  only  the  first  two  terms  of  the  development  of  fila  are  taken — 

which  is  very  similar  to  Dieterici's  equation — 

p(v  -  6)  =  RTtf-^^^".  T.  H.  P. 

1603.  Catathermic  Rays.  J.  A.  Le  Bel.  (Comptes  Rendus,  167.  pp.  201- 
208,  July  21, 1918.)— The  term  "  catathermic  ray  "  is  applied  to  those  radia- 
tions which  originate  in  the  interior  of  certain  substances  when  unequally 
heated.  These  experiments  show  that  these  rays  are  not  only  produced  in 
metals  but  can  be  also  obtained  with  sand,  and  it  is  further  shown  that 
ordinary  walls  emit  a  feeble  radiation  under  the  influence  of  temperature- 
changes.  A.  E.*  G. 

1604.  Relation  between  Geometrical  Form  and  Vapour  Pressure,  Solubility, 
and  Stability  of  Form,  W.  J.  Jones.  (Ann.  d.  Physik,  41.  2.  pp.  441-448, 
June  8, 1918.)— A  strict  proof  of  Thomson's  law  concerning  the  influence  of 
surface  curvature  on  the  vapour  pressure  of  liquids  brought  forward  by  von 
Helmholtz  (Wied.  Ann,  27.  p.  609, 1886),  who  considered  only  the  simple  case 
of  spherical  drops  and  gave  the  equation,  RT/M .  log,  (ptipi)  =  2<r/p .  (l/ri  —  l/rO, 
where  pi  and  pt  indicate  the  vapour  pressures  of  spherical  drops  of  radii  n 
and  r>,  <r  is  the  surface  tension,  p  the  density  of  the  liquid,  T  the  absolute  tem- 
perature, R  the  gas  constant  (8816  X  10^  erg/temperature),  and  M  the  mole- 
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cular  weight  of  the  vapour.  The  author  proceeds  to  the  generalisation  of 
this  law,  Gibbs  (Scientiiic  Papers,  1.  p.  815,  1906)  having  shown  that  with 
isotropic  solids,  just  as  with  liquids,  v  represents  the  work  of  formation  of 
unit  area  of  the  solid-liquid  or  solid-gas  surface.  The  generalised  formula 
deduced  is  applied  to  the  consideration  of  (1)  the  variation  of  vapour  pressure 
and  solubility  with  the  magnitude  of  the  particles,  (2)  the  heat-changes  accom- 
panying changes  of  surface,  and  (8)  the  stability  oi  geometrical  forms. 

•  T.  H.  P. 

1696.  Use  of  Liquid  Nitrogen  for  conveniently  producing  Temperatures  down 
/(?— 211°C.  G.Claude.  (Comptes  Rendus,  167.  pp.  277-279,  July  28, 1913.) 
— ^The  author  demonstrates  the  ease  with  which,  in  the  absence  of  liquid 
hydrogen,  it  is  possible  to  attain  in  a  few  minutes  the  solidification  tempera- 
ture of  nitrogen,  viz.  —210°  C.  The  principle  adopted  is  that  when  a  current 
of  air  is  rapidly  passed  through  a  liquefied  gas,  this  is  cooled  below  its  normal 
ebullition  point.  The  process  employed  is  more  convenient,  rapid,  and  per- 
mits the  use  of  smaller  quantities  of  liquid  nitrogen  than  evaporation  in  vacuo. 
The  liquid  nitrogen  is  contained  in  a  d'Arsonval-Dewar  flask  into  which  the 
extremity  of  a  copper  worm  dips.  The  worm  is  cooled  in  another  vessel  by 
liquid  nitrogen  and  traversedMiy  a  current  of  hydrogen,  which  is  then  bubbled 
through  the  liquid,  thereby  producing  rapid  cooling,  e,g,  —200*^  C.  after  2  mins., 
—  206^  C.  after  6,  and  —  210°  C.  after  12  mins.  Experimental  conditions  are 
given,  which  are  simple  and  allow  of  working  with  an  open  vessel 

H.  H.  Ho. 

1696.  On  the  Law  of  the  Partition  of  Energy,  J.  D.  van  der  Waals^  Jr. 
(Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  15.  pp.  1175-1184,  May  80, 1913.) 
— The  author  has  tried  to  show  that  it  is  possible  to  account  for  the  partition 
of  energy  in  the  normal  spectrum  with  the  aid  of  difiFerential  equations, 
which  admit  of  a  continuous  emission  and  absorption  of  energy,  and  that  it  is 
therefore  not  necessary  for  the  explanation  of  the  normal  spectrum  to  have 
recourse  to  the  supposition  of  quanta,  either  of  energy  or  of  "action."  For 
this  explanation  it  is  necessary  to  draw  up  a  system  of  mechanics,  in  which  a 
certain  relation  takes  the  place  of  the  equation  of  Liouville  in  "classical" 
mechanics.  In  order  to  determine  this  equation  the  solution  of  a  certain 
integral  equation  is  required,  which,  however,  the  author  has  not  succeeded 
in  obtaining.  L.  H.  W. 

1697.  Luminosity  of  Black  Bodies  at  High  Temperatures,  C.  Nordmann. 
(Comptes  Rendus,  156.  pp.  664-666,  March  8, 1918.)— Further  application  of 
the  development  of  Planck's  law  to  the  investigation  of  stellar  temperatures 
results  in  the  conclusion  that  taking  the  effective  temperature  of  Vega 
(a  Lyrae)  as  12,200°  abs.,  the  temperature  of  Arcturus  will  be  about  8400°  abs. 
witfe  a  superior  limit  of  8900°.  C.  P.  B. 

1698.  Gas  Thermometer  as  Basis  for  the  Measurement  of  High  Temperatures. 
F.  Henning.    (Zeitschr.  Elektrochem.  19.  pp.  185-192,  Feb.  15, 1918.) 

1699.  Thermodynamical  Deduction  of  the  Law  of  Photochemical  Equivalence, 
Einstein.  (Journ.  de  Physique,  8.  Ser.  5.  pp.  277-282,  April,  1918.  Paper 
read  before  the  Soc.  fran9.  de  Physique.) 

1700.  Recent  Theories  of  Heat  and  Radiation,  W.  Wien.  (Washington 
Acad.  Sci.,  Journ.  8.  pp.  278-284,  May  19,  1918.)— A  general  survey. 
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1701.  Range  and  Sharpness  of  Resonance  under  Sustained  Forcing,  and  their 
Variations  with  Pitch,  E.  H.  Barton.  (PhiL  Mag.  26.  pp.  111-148,  July, 
1918.) — Fundamental  in  the  theory  of  resonance  is  the  result  that  the 
response  is  fuller  when  the  tuning  between  force  and  responding  system 
is  closer.  Further,  the  diminution  of  resonance  for  a  given  mistuning 
depends  upon  the  damping  of  the  responding  system.  The  resonance  is 
said  to  be  sharper  when  this  damping  is  small,  or,  in  other  words,  the  range 
of  resonance  is  greater  when  the  damping  is  large.  There  appears,  how- 
ever, to  be  another  factor  affecting  range  of  resonance,  viz.,  the  pitch  or 
frequency  of  the  vibrations,  and,  when  the  harmonic  impressed  forces  are 
sustained,  this  second  factor  is  just  as  fundamental  and  inevitable  in  its 
influence  as  the  first.  The  effect  of  the  pitch  seems  to  have  been  over- 
looked, and  the  author  shows  that  the  range  of  resonance,  which  varies 
directly  as  the  damping  coefficient,  also  varies  inversely  as  the  frequency. 
The  application  of  this  principle  extends  to  any  cases  of  sustained  forced 
vibrations,  whether  mechanical,  acoustical,  or  electrical,  and  the  object  of 
the  present  paper  is  to  sketch  the  necessary  theory  and  illustrate  it  by  a  few 
experiments.  It  will  be  found  that  the  principle  under  discussion  throws 
light  upon  some  apparently  anomalous  notes  obtained  on  certain  brass 
instruments.  Several  previous  writers  have  shown  that  the  character  of  the 
resonance  is  a  function  of  the  logarithmic  decrement  of  the  responding 
S3rstem,  but  the  decrement  appears  to  have  been  treated  as  a  single  quantity 
measuring  the  dampings  and  the  possibility  of  changing  the  log.  decrement, 
and  therefore  the  sharpness  of  resonance,  by  a  change  in  frequency,  the 
damping  coefficient  remaining  constant,  seems  to  have  escaped  their  atten- 
tion. The  mathematical  theory  is  then  developed  in  detail.  Illustrative 
experiments  are  described  which  qualitatively  show  the  dependence  of 
resonance  range  on  pitch  as  well  as  damping  for  the  three  cases,  mechanical, 
acoustical,  and  electrical,  while  others  yield  a  quantitative  result  in  corro- 
boration of  the  theory.  The  mechanical  case  was  demonstrated  by  experi- 
ments with  the  double  pendulum,  the  acoustical  by  Melde's  experiment  with 
constant  tension  and  with  constant  number  of  segments,  by  Helmholtz's 
experiment  of  the  response  elicited  from  a  stretched  string  by  a  tuning-fork, 
by  adjustable  resonators  and  forks,  and  by  brass  instruments,  while  possible 
electrical  examples  are  discussed.  In  the  latter  case,  which  might  be 
supposed  the  most  complicated  of  all,  many  of  the  factors  are  entirely 
at  the  experimenter's  disposal ;  thus,  by  modifying  the  values  of  the  induc- 
tance, resistance,  and  capacity  of  the  responding  circuit,  both  its  frequency 
and  sharpness  of  resonance  to  suitable  forcing  oscillations,  provided  they  are 
of  sustained  amplitude,  may  be  controlled.  Moreover,  this  can  be  done  in  a 
variety  of  ways  to  fulfil  some  other  condition,  such  as  keeping  the  inductance 
at  a  given  value,  halving  the  resistance,  or  quadrupling  the  capacity.  The 
author  had  hoped  to  make  some  confirmatory  experiments  with  Fleming's 
cymometer,  but  these  are  postponed  for  a  more  extended  examination. 
Tables  of  results  are  given  for  the  various  experiments.  Summarising  his 
results  the  author  states :  (1)  In  the  case  of  vibrations  executed  under  sus- 
tained harmonic  forcing,  the  sharpness  of  response  varies  directly  as  the 
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frequency  of  the  vibrations  it  is  sought  to  elicit,  provided  the  damping 
coefficient  remains  constant.  (2)  These  relations  are  held  to  apply  to  any 
forced  vibrations  fulfilling  the  above  conditions,  whether  mechanical, 
acoustical,  or  electrical.  (8)  The  principle  affords  a  valuable  clue  to  the 
best  arrangement  of  certain  experiments  on  forced  vibrations,  whether  of 
a  merely  qualitative  nature  for  lecture  illustrations  or  of  a  strictly  quanti- 
tative character  for  laboratory  determinations.  (4)  In  the  case  of  brass 
instruments  the  variation  of  resonance  range  with  pitch  is  specially  notice- 
able. It  serves  to  elucidate  the  appar^sntly  anomalous  production  on  certain 
instruments  of  a  low  note,  ^hile  various  other  points  in  the  theory  and 
practice  of  brass  instruments  are  ^so  rendered  clearer  by  the  theory. 
(5)  The  strongly  damped  electrical  oscillations  usually  dealt  with  on 
Fleming's  cymometer  lie  outside  the  scc^  of  the  simple  theory  here 
developed  for  the  response  undef  sustained  forcing.  H.  H.  Ho. 

1702.  Theory  cf  Combinaiion  Tones  with  Strings  and  Membranes,  C. 
Schaefeir  and  £.  Juretzka.  (Ann.  d.  Pl^sik,  4L  8.  pp.  581-^02,  June  M, 
1918.)— instead  of  using  Helmholtz's  equation,  primarily  applicable  to  a 
particle— 

(Pxidfl  ^  nix  -^  iK^ :Bzacmpt  +  bcosqi (1) 

the  authors  use  the  following  more  general  form — 

5^+»S*±2JS«^-5^^•5^^=«^s^'  +  ^^«' W 

where  a  and  fi  are  any  two  positive  finite  integers*  In  the  special  cases 
where  a  =  /3  s  1  equation  (2)  becomes — 

d'xidf  +  nlx±d{dxld{y=a  cospt  ^b  cos  qt (8) 

where  the- vibrations  occur  in  a  medium  whose  resistance  is  proportional  to 
the  square  of  the  speed.  The  mathematical  investigation  which  follows  shows 
that  the  behaviour  of  strings  and  membranes  as  r^ards  combination  tones 
is  analogous  to  that  of  particles.  E.  H.  B. 

1708.  WttveMod4l  H.  Barkhausen.  (Phys.  Zeitschf.  14.  pp.  620-623, 
July  15,  1918.>-^he  model  consists  of  a  large  number  of  thin  rectangular 
strips  of  tin,  soldered  to  a  thin  wire  traversing  the  central  line  parallel  to  the 
narrow  edges.  The  larger  and  heavier  the  strips,  the  slower  will  a  torsiomd 
wave  travttl  along  the  wire.  One  side  of  the  strips  is  coloured  black  and  the 
other  white,  and  they  are  all  originally  seen  end-on.  If  the  wire  is  vertical, 
the  lower  end  may  be  free*  The  torsional  waves  correspond  precisely  to  the 
modes  of  vibration  of  strings  and  pipes,  the  succession  of  original  oscillations 
governing  the  order  of  the  overtones.  Since  the  damping  is  feeble,  the 
oscillations  are  maintained  for  several  minutes.  E.  E.  F. 

1704.  Speed  cf  Sound  in  a  Homogeneous  Fluid,  Ari^.  (Comptes  Rendus, 
157.  pp.  110-112,  July  15, 1918.)— Remarks  on  the  form  of  the  expression  for 
the  theoretical  speed  of  propagation  of  sound  in  a  homogeneous  fluid. 

E.  H.  B. 
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ELECTRICITY  AND   MAGNETISM. 
THEORY,  ELECTROSTATICS,  AND  ATMOSPHERIC  ELECTRICITY. 

1706.  Specific  Inductive  Capacity  and  Atomic  Charges,  F.  Sanford. 
(Phys.  Rev.  1.  Set.  2.  pp.  446-456,  June,  1918.)— In  this  and  preceding  papers 
the  author  has  undertaken  to  show  that  if  the  mobilities  of  ions,  as  calculated 
from  electrol3rsis  be  multiplied  by  their  respective  ionic  masses,  numbers  are 
obtained  which  are  closely  related  to  many  of  the  physical  and  chemical 
properties  of  the  ions.  On  certain  assumptions  these  numbers  become  pro- 
portional to  the  electric  charges  of  the  ions  and  have  been  spoken  of  as  the 
characteristic  ionic  charges.  These  charges  have  been  shown  to  be  related 
to  all  the  properties  of  bodies  which  depend  on  cohesion  or  affinity.  In  the 
present  paper  their  relation  to  specific  inductive  capacity  is  discussed.  [See 
Abstract  No.  510  (1918.)]  E.  H.  B. 

1706.  Electrification  by  X-rays.  C.  G.  B^dreag.  (Comptes  Rendus,  167. 
pp.  89-41,  July  7, 1918.) — ^The  author  has  made  experiments  on  the  electrifi- 
cation of  electrodes  of  brass  and  silver  exposed  at  low  pressures  to  X-rays. 
As  the  pressure  is  decreased  below  about  10^  mm.  Hg  the  electrodes  become 
charged  with  an  increasing  positive  charge  which  is  further  increased  when 
the  electrodes  are  placed  in  a  magnetic  field.  At  atmospheric  pressure  the 
particular  electrodes  become  charged  negatively.  E.  M. 

1707.  On  the  Approximate  Solution  of  certain  Problems  relating  to  the  Poten- 
tial. Rayleigh.  (Phil.  Mag.  26.  pp.  195-199,  July,  1918.)— Mathematical  ; 
supplementary  to  a  paper  with  the  same  title  published  in  the  author's 
''Scientific  Papers"  (vol.  i;  p.  272). 


DISCHARGE  AND  OSCILLATIONS. 

1708.  Energy  required  to  Ionise  an  Atom,  R.  T.^Beatty.  (Phil.  Mag.  26. 
pp.  188-186,  July,  1918.)— Using  certain  assumptions  the  author  calculates  the 
energy  required  to  remove  an  electron  from  the  atoms  of  the  gases  of  the 
helium  group.  In  each  case  the  atom  is  supposed  to  consist  of  a  central 
positive  nucleus  with  charge  ne,  surrounded  by  inner  rings  with  n — 2  negative 
electrons,  and  the  remaining  two  electrons  at  opposite  ends  of  a  diam.  on  an 
outer  ring  determining  the  size  of  the  atom.  Accordingly,  for  all  purposes  of 
calculation  the  atoms  of  the  inert  gases  can  all  be  represented  by  a  central 
charge  2e,  and  two  electrons  at  opposite  ends  of  a  diameter,  2a.  The  energy 
required  to  remove  one  of  these  electrons  from  the  atom  is  given  by 
2«.^/a  — ^.^/2asail*5^/a.  This  corresponds  with  the  energy  acquired  by 
falling  through  a  difference  of  potential  E,  if  Eessl-^^ja,  Using  Jeans's 
corrected  value  for  the  radius  of  the  He  atom  and  Rankine's  relative  values 
of  the  atomic  radii  the  following  values  of  E  are  calculated  :  He,  19*4 ; 
Ne,  16*8 ;  A,  116 ;  Kr,  1015 ;  Xe,  8*65  volts  respectively.  These  numbers  agree 
well  with  the  experimental  values  of  Franck  and  Hertz,  viz.  He,  20*6 ;  Ne,  16 ; 
A,  12.    No  experimental  values  are  yet  published  for  Kr  and  Xe.  E.  M. 
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1709.  lonisation  in  Gases  and  Gaseous  Mixtures  by  Rontgen  and  Corpuscular 
Radiations.  C.  G.  Barkla  and  A.  J.  Philpot.  (Phil.  Mag.  26.  pp.  882- 
656,  June,  1918.) — A  study  of  the  lonisation  produped  in  gases  and  in  mixtures 
of  gases  and  vapours  by  corpuscular  radiations  and  by  X-radiations  furnishes 
valuable  information  regarding  the  processes  taking  place  during  the  trans- 
mission of  these  rays  through  matter.  In  the  first  experiments  described 
characteristic  X-rays  from  a  radiator  (Sn,  Ag,  or  Ba)  traversed  an  lonisation 
chamber  of  carbon.  The  lonisation  current  was  measured,  the  walls  then 
lined  with  thin  gold-foil,  and  the  current  measured  again.  From  these 
observations  the  lonisation  due  to  the  complete  absorption  of  the  corpuscular 
radiation  from  the  gold  was  deduced.  Experiments  were  made  with  several 
gases  and  the  following  values  obtained  for  the  relative  total  lonisation : 
Air,  100 ;  H,,  102 ;  N,,  98 ;  O,,  110 ;  CO,,  102 ;  SH,,  188  ;  SO,,  96 ;  CHsBr. 
160;  CH,1, 148.  No  change  of  relative  lonisation  could  be  detected  when 
different  radiators  were  used,  i.e.  with  different  velocities  of  ionising  cor- 
puscles. The  authors  show  that  the  above  figures  for  the  relative  lonisations 
due  to  complete  absorption  of  corpuscular  radiation  agree  closely  with  the 
relative  lonisations  due  to  complete  absorption  of  a  Rontgen  radiation  with  all 
its  secondary  radiations.  Accepting  as  proved  that  all  X-ray  lonisation  is  by 
means  of  the  ejected  corpuscles  this  shows  that  the  number  of  corpuscles  set 
free  in  a  gas  by  a  Rontgen  radiation  which  is  completely  absorbed  depends 
little,  if  at  all,  upon  the  nature  of  the  gas. 

Tables  are  given  of  the  lonisation  coefficients  for  homogeneous  X-radia- 
tions in  various  gases.  The  lonisation  in  gaseous  mixtures  due  to  complete 
absorption  of  the  corpuscular  radiation  have  also  been  determined  and  a 
consideration  of  the  result  shows  that  the  relative  absorptions  of  energy  by 
the  gases  are  in  agreement  with  their  relative  masses.  The  lonisation  by 
X-rays  of  gaseous  mixtures  is,  however,  shown  to  differ  considerably  from  the 
sum  of  the  lonisations  in  the  two  individual  gases.  The  difference  shows  the 
effect  of  corpuscles  from  the  one  gas  being  absorbed  by  the  other.    E.  M. 

1710.  lonisation  of  Liquid  Dielectrics  by  Radium  Emanation,  G.  Jaff6. 
(Le  Radium,  10.  pp.  126-184,  April,  1918.)— A  silvered  cylindrical  vessel  pro- 
vided with  a  central  electrode  was  filled  with  the  liquid  under  observation, 
and  radium  emanation  introduced.  The  lonisation  current  was  measured 
with  a  large  p.d.,  and  compared  with  that  due  to  the  same  emanation  in  air. 
From  the  curve  of  rise  in  activity  after  first  introducing  the  emanation  the 
relative  ionisation  due  to  a-  and  /3-rays  was  also  deduced.  The  results  show 
that  in  the  liquids  examined  the  ratio  of  the  ionisation  to  that  in  air  is  of  the 
order  of  1/1000  for  a-rays  and  1/10  for  /3-rays.  The  actual  ratio  of  the  ionisation 
in  hexane,  CCI4,  and  CS,,  for  the  same  amount  of  emanation  was  1 :  0*76  :  2-2. 
The  small  amount  of  ionisation  In  the  various  liquids  is  shown  to  be  in  agree- 
ment with  the  assumption  that  about  the  same  number  of  ions  are  produced 
as  in  air,  but  owing  to  their  being  produced  in  columns  along  the  small  tracts 
of  the  o-  or  /3-rays  they  recombine  to  a  very  large  extent.  This  view  is  sup- 
ported by  the  shape  of  the  current-potential  curve.  The  lonisation  current 
was  found  to  Increase  with  the  temperature  of  the  liquid  to  about  the  same 
extent  as  calculated  on  the  assumption  that  the  only  ions  which  carry  the 
current  are  those  escaping  from  the  "columns."  E.  M. 

1711.  Ionisation  by  Charged  Particles,  N.  Campbell.  (Phil.  Mag.  26. 
pp.  808-817,  June,  1918.)— The  paper  deals  with  a  continuation  of  the  author's 
experiments  on  ^-rays  [Abstract  No.  484  (1918),  etc.].    It  is  concluded  that 

VOL.  XVI.— A.— 1918. 


Digitized  by 


Google 


ELECTRiaTY  AND  MAGNETISM.  553 

primary  rays  of  velocity  less  than  11  volts  (fall  of  potential)  do  not  cause 
ionisation  or  liberate  ^-rays.  Further,  9-  or  reflected  rays  never  have  a  speed 
greater  than  that  of  the  primary.  ^Experiments  were  made  on  ^-rays  excited 
by  slow  j3-rays  produced  by  ultra-violet  light  falling  on  a  plate.  Previous 
conclusions  were  verified.  The  various  experimental  results  are  discussed  on 
the  basis  of  the  theory  of  ionisation  by  moving  charged  particles,  put  forward 
by  J.  J.  Thomson  [Abstract  No.  1084  (1912)].  It  is  concluded  that,  while  that 
theory  cannot  at  present  provide  a  complete  explanation  of  the  facts,  it  is 
qualitatively  in  agreement  with  them,  and  in  no  way  inconsistent  with  them. 

E.  M. 

1712.  Conductivity  of  Salt  Vapours.  G.  C.  Schmidt.  (Ann.  d.  Physik,  41. 
4.  pp.  678-708,  July  17,  1918.)— According  to  these  experiments,  carried  out 
on  the  conductivity  produced  by  the  halogen  salts  of  zinc  and  cadmium, 
when  care  is  taken  to  avoid  impoverishment  by  the  current  and  the  surface  is 
maintained  constant,  the  conductivity  is  independent  of  the  time.  The 
increase  of  conductivity  with  the  time,  which  is  frequently  observed  at  the 
commencement  of  a  series  of  observations,  is  to  be  accounted  for  by 
the  gradual  manner  in  which  the  vapour  reaches  the  sound.  The  decrease  of 
the  conductivity,  which  has  been  so  often  observed  after  a  known  time,  is 
similarly  to  be  accounted  for  by  a  decrease  in  the  surface  and,  eventually,  by 
an  impoverishment  due  to  the  current.  The  hypothesis  previously  advanced 
[see  Abstract  No.  256  (1911)]  that  the  decrease  of  conductivity  is  due  to  the 
change  of  ions  into  uncharged  molecules  of  the  element  is  not  tenable. 
With  constant  surface  and  the  avoidance  of  impoverishment  due  to  current, 
the  conductivity  first  diminishes  with  decreasing  pressure,  and  then  very 
rapidly  increases.  With  increase  of  temperature  the  conductivity  increases 
very  rapidly.  A.  E.  G. 

1713.  Electrical  Emissivity  and  Disintegration  of  Hot  Metals.  J.  A .  Harker 
and  G.  W.  C.  Kaye.  (Roy.  Soc.  Proc.  Ser.  A.  88.  pp.  522-688,  July  1, 1918.)— 
In  some  previous  investigations,  in  which  all  experiments  were  conducted  at 
atmospheric  pressure,  the  authors  obtained  evidence  showing  that  under 
those  conditions  the  carriers  of  electricity  appear  to  consist  almost  wholly  of 
"  sputtered  "  matter,  and  that  corpuscles  played  but  a  minor,  or  at  any  rate 
an  indirect,  part  [Abstract  No.  1417  (1912)].  The  present  experiments  were 
undertaken  with  a  view  to  ascertaining  to  what  extent  the  phenomena 
observed  on  a  somewhat  large  scale  with  carbon  can  be  reproduced  with 
other  substances.  The  strips  of  metal  employed  were  mostly  approximately 
5  mm.  wide  and  6  cm.  long  between  the  clamps,  the  emitting  area  being 
about  4  sq.  cm.  The  currents  to  heat  them  varied  from  about  50  to  250  amps., 
and  the  voltage  across  the  strip  from  0*5  to  a  maximum  of  about  5  volts.  Full 
details,  with  sketch  of  the  experimental  arrangements,  are  given.  These 
experiments  on  the  volatilisation  and  electrical  emissivity  of  metals  are  of  a 
preliminary  nature.  The  metals  tested  were:  Platinum,  iridium,  iron, 
tantalum,  nickel,  copper,  and  brass;  carbon  was  also  used.  The  gas  em- 
ployed was  mostly  nitrogen  at  reduced  pressures.  It  is  found  that  emission 
of  positive  electricity  occurs  at  temperatures  from  1000°  to  1400°  C.  For 
metals  which  melt  within  this  range  a  sudden  and  marked  increase 'in  the 
positive  current  often  occurs  at  the  liquefying  point  due  probably  to  the 
sudden  release  of  occluded  gas.  This  positive  current  appears  to  be  aug- 
mented when  oxygen  is  present.  At  higher  temperatures  negative  electricity 
predominates,  and  increases  rapidly  with  the  temperature.    The  negative 
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current  attained  with  iridium  at  the  melting-point  is  80  iiiilliamp6.,  with 
tantalum  at  1670°  C.  220  microamps.,  with  iron  at  the  mdting-point  90 
microamps.  In  the  case  of  carbon  in  air  at  atmospheric  pressure  an  ionisa- 
tion  current  of  8*5  amps,  is  obtained.  The  negative  current  at  moderate 
pressures  appears  to  be  largely  increased  if  the  conditions  are  such  that 
considerable  sputtering  of  the  metal  occurs.  The  negative  currents  are 
probably  a  consequence  of  chemical  reaction  between  the  metal  and  the 
surrounding  gas.  Daring  the  experiments  in  which  carbon  was  used  it  was 
found  that  this  substance  becomes  plastic  in  the  neighbourhood  of  2600^  C, 
and  that  at  such  temperatures  it  readily  sublimes.  [See  also  Abstract 
No.  1417  (1012).]  A.  E.  G. 

1714.  Canal  Rays  and  Electronic  Affinity,  J.  Franck.  (Phys.  Zeitschr. 
14.  pp.  628-624,  July  15,  1918.)— The  connection  between  the  position  of  a 
gas  in  the  voltaic  series  and  the  charge  of  its  canal  rays,  studied  by  Stark, 
Fischer,  and  Kirschbaum,  may  be  explained  by  making  the  following  assump- 
tion :  In  collisions  between  two  atoms  or  molecules  in  which  the  kinetic 
energy  is  large  with  respect  to  the  ionisation  work  of  the  molecule,  the 
electro-positive  molecule  loses  in  general  one  or  more  electrons,  while  the 
electro-negative  molecule  acquires  them.  Thus,  on  adding  electro-negative 
iodine  vapour  to  electro-positive  He-  or  Hg-vapour,  many  positive  particles 
with  single  or  multiple  charges  are  produced.  The  author  attempts  an 
explanation  of  the  "retrograde"  Ki  and  Ai  rays  on  this  assumption. 

E.  E.  F. 

1716.  Transmission  of  Canal  Rays  through  Thin  Patiiiions,  A.  N.  Gk>kl- 
smith.  (Phys.  Rev.  2.  Ser.  2.  pp.  16-28,  July,  I018.)--The  object  of  the 
research  was  to  attempt  to  pass  the  canal  rays  through  a  thin  diaphram  into 
a  highly  vacuous  separate  chamber  where  the  spectrum  of  the  accumulated 
gas,  if  any,  could  be  examined  free  from  disturbances  of  the  electric  discharge 
which  produced  the  canal  rays.  The  method  of  isolation  of  a-rays  by  trans- 
mission through  thin  partitions,  so  successfully  employed  by  Rutherford,  was 
used  in  the  present  research  into  the  nature  of  the  canal  rays.  Complete 
details  of  the  apparatus  employed  are  next  given.  The  potentials  used  were 
at  times  so  high  that  it  was  difficult  to  secure  high  insulation  because  of 
surface  leakage  over  the  glass.  Experiments  were  tried  in  air,  COt,  hydrogen, 
argon,  and  helium.  The  argon  was  prepared  by  sparking  air  in  the  presence 
of  an  excess  of  oxygen,  which  excess  was  afterwards  removed  by  yellow 
phosphorus.  Helium  was  produced  with  the  same  apparatus,  except  that 
instead  of  starting  with  air  the  gas  obtained  by  heating  monazite  sand  was 
used,  which,  being  a  mixture  of  air  and  helium,  afiEords  the  necessary  amount 
of  the  latter  with  ease.  Gaede  and  Geryk  pumps  permitted  readiing  and 
holding  a  vacuum  of  less  than  0*0001  mm.  in  the  apparatus.  Much  difficulty 
was  at  first  experienced  in  the  construction  of  a  thin  and  yet  gas-tight 
diaphragm.  To  begin  with,  Al-foil  was  used.  It  was  found  that  the  best 
imported  foil  was  about  0*008  mm.  in  thickness,  and  was  not  at  all  free  from 
holes.  Indeed  it  was  impossible  to  find  an  area  of  more  than  8  or  4  sq.  mm. 
which  did  not  have  a  hole  in  it  By  using  the  best  white  Indian  mica  and 
carefully  splitting  it  up  with  a  wedge-pointed  laparotomy  needle,  it  was 
possible  to  obtain  sheets  of  mica  of  the  required  dimensions  between  0*002 
and  0-006  mm.  thick,  and  free  from  all  visible  imperfections.  These  sheets  of 
mica  were  sealed  in  place  with  de  Khotinsky  cement,  whioh  was  sprinkled 
carefully  over  the  sealing  metal  surfaces  in  the  form  of  powder  smd  then 
VOL.  XVI. — ^A.— 1918. 


Digitized  by 


Google  y 


ELECTRICITY  AND  MAGNETISM.  555 

melted  into  a  smooth  film,  thus  ensnring  gas-ti^t  contact.  Careful  tests, 
repeated  many  times,  established  the  fact  that  when  the  pressure  on  one  side 
of  the  diaphram  was  0*0001  mm.  the  pressure  on  the  other  side  might  be 
2000  times  as  much  without  any  perceptible  leakage  occurring  in  intervals  of 
an  hour  or  more.  Attempts  were  made  to  identify  further  the  moving 
particles  which  passed  through  the  diaphram,  by  obtaining  their  electric  and 
magnetic  spectra  by  the  method  of  Thomson  and  Wien.  The  apparatus  was 
so  arranged,  that  the  beam  of  canal  ra3^  wasto  pass  through  a  magnetic  field 
of  known  strength,  and  .between  Al  plates  mainfcaiined  at  a  known  p.d.  They 
were  then  to  strike  a  fine-grained  screen  of  willemite,  where  their  point  of 
impact  was  to  be  marked  by  a  bright  spot.  A  considerable  number  of 
experiments  with  air,  hydrogen,  and  helium  showed  that  no  bright  spot  could 
be  obtained.  The  pressure  and  voltage  in  the  tube  were  varied  through  the 
widest  attainable  limits,  and  powerful  oscillatory  discharges  were  sent  through 
the  main  tube  as  well  as  the  unidirectional  discharges,  while  several  other 
modifications  were  effected  without,  however,  any  definite  bright  spot  being 
detected.  The  author,  as  a  result  of  his  experiments,  draws  the  following 
conclusions  : — (1)  Canal  rays  made  up  of  ions  of  hydrogen  or  helium  can  be 
given  sufficient  velocity  to  cause  them  to  pass  through  thin  material  particles. 
(2)  When  the  discharge  tube  is  filled  with  air,  C0>,  or  argon,  the  only  ra3rs 
that  pass  through  a  thin  partition  are  hydrogen.  (8)  When  helium  is  used, 
both  helium  and  hydrogen  atoms  pass  through  the  partition,  the  helium  in 
great  abundance.  (4)  When  hydrogen  is  used  only  hydrogen  atoms  pass 
through  the  partition,  and  these  in  large  quantities.  (5)  The  atoms  which 
pass  through  such  a  partition  are  incapable  of  causing  fluorescence  on 
screens.  H.  H.  Ho. 

1716.  Electrical  Conductivity  in  Cylindrical  Fields  at  Atmospheric  Pressure. 
V.  Schaffers.  (Comptes  Rendus,  167.  pp.  208-206,  July  21, 1918.  Lumiere 
felectr.  28.  pp.  274-276,  Aug.  80, 1918.)— To  establish  the  theory  of  electrical 
conductivity  in  a  gas  at  atmospheric  pressure  one  of  the  most  suitable 
methods  is  to  study  a  continuous  discharge  in  a  field  of  known  properties. 
The  following  conclusions  are  arrived  at  as  the  result  of  a  series  of  observa- 
tions on  the  initial  potentials  and  fields  in  air: — The  ratio  of  the  initial 
positive  and  negative  potentials  is  by  no  means  determined  by  the  mobility 
of  the  ordinary  ions ;  it  varies  regularly  with  the  radius  r  of  the  wire.  For 
rsfzOOl  cm.  the  two  potentials  are  equal.  It  is  only  for  radii  inferior  to  this 
that  the  negative  potential  is  snaaller  than  the  positive.  For  larger  radii  the 
converse  is  true»  The  nature  of  the  metal  seems  to  be  indifferent,  at  least 
when  the  wire  is  not  very  fine.  The  value  r=  O'Ol  cm.  separates  tWo  types 
with  distinct  laws.  According  to  the  general  principles  of  the  theory  of  ions 
the  current  ooght  to  commence  when  the  ions  acquire,  in  a  certain  fall  of 
potential,  the  minimum  energy  necessary  to  ionise  by  collision.  By  analogy 
with  what  is  known  of  the  discharges  in  rarefied  gases  it  may  be  assumed 
that  this  faU  ought  to  be  860  volts  for  a  distance  which  depends  only  on  the 
mean  free  path  of  the  gas.  It  appears  from  these  experiments  that  the  fall 
of  860  volts  plays  no  part  in  the  initial  ionisation  at  atmospheric  pressure 
except  in  the  case  of  fine  wires.  The  thickness  of  the  luminous  sheath 
surrounding  the  wire  is  found  to  be  between  0*04  cm.  and  0*1  cm. ;  there 
appears  to  be  no  S3rstematic  variation  in  this  value,  and  it  is  concluded  that 
the  thickness  is  the  same  for  all  wires.  It  is  shown  that  it  is  probable  that  in 
the  discharges  studied  the  masses  of  the  ions  are  not  invariable,  but  that  they 
depend  on  the  radius  of  the  wire  and,  without  doubt,  obey  different  laws 
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according  as  r  is  ^eater  or  less  than  0-01  cm.  When  the  radius  of  the  wire 
is  increased  indefinitely  the  initial  field  tends  towards  80,000  volts/cm.— the 
well-known  value  of  the  explosive  field  between  electrodes  of  great  radius 
of  curvature.  A.  E.  G. 

1717.  Electric  Dispersion  in  Benzol,  Toluol,  aftd  Petroleum.  N.  Linnit- 
schenko.  (Phys.  Zeitschr.  14.  pp.  548-555,  June  16, 1918.)— Shows  by  three 
different  wire-wave  methods  that  within  the  range  of  half -wavelengths  88  to 
85  cm.  no  dispersion  l>ands  occur  either  in  benzol,  toluol,  or  petroleum.  The 
bands  found  by  Colley,  Obolensky,  and  others  arc  within  the  limits  of 
accuracy,  and  the  large  error  attending  the  adjustment  of  the  position  of  the 
front  of  the  tank  to  the  half-wavelength  in  the  liquid  was  not  sufficiently 
taken  into  account.  The  so-called  methyl-band,  supposed  to  be  characteristic 
of  the  methyl  group,  has  no  real  existence.  The  dispersion  band  found  by 
Colley  in  ethyl  alcohol  is  also  doubtful,  but  not  his  results  with  water,  which 
were  obtained  by  a  difiFerent  method.  E.  E.  F. 

1718.  Multiple  Reflection  of  Short  Electric  Waves  from  Screens  of  Metallic 
Resonators.  W.  L.  Severinghaus  and  W.  S.  Nelms.  (Phys.  Rev.  1. 
Ser.  2.  pp.  411-428,  June,  1918.)— The  vibrator  used  was  of  the  Righi  type, 
the  selective  resonator  screens  were  made  by  pasting  tin-foil  resonators  on 
tracing  cloth.  The  conclusions  reached  are  as  follows  : — (1)  The  results  of 
multiple  reflection  of  electric  waves  from  selective  resonator  screens  are 
very  similar  to  those  of  multiple  or  selective  reflection  in  the  infra-red. 
(2)  Multiple  reflection  affords  a  practicable  and  easy  mode  of  obtaining  short 
electric  waves  of  a  very  definite  period,  less  damped  than  the  oscillator  waves 
and  free  from  various  disturbing  influences.  (8)  The  damping  coefficient  for 
resonators  whose  width  was  negligible  compared  to  their  length  was  found 
to  be  0*15,  which  agrees  with  the  theoretical  value.  The  experimental  value  of 
this  coefficient  for  the  Righi  vibrator  is  1*4.  (4)  Resonators  can  be  made  to 
oscillate  in  their  first  overtone,  i.e.  with  a  frequency  twice  that  of  their 
fundamental.  E.  H.  B. 

1719.  Resonators  for  Short  Electric  Waves.  W.  S.  Nelms  and  W.  L. 
Severinghaus.  (Phys.  Rev.  1.  Ser.  2.  pp.  429-445,  June,  1918.)— The  object 
of  this  investigation  was  to  determine  the  relation  of  the  dimensions  and  dis- 
tribution of  the  resonators  to  the  resulting  wave-length.  It  is  an  application 
of  the  multiple  reflection  method  by  the  same  authors  [see  preceding  Abstract]. 
Its  results  may  be  summarised  thus : — (1)  A  change  in  the  distance  between 
resonators  along  the  direction  of  electric  oscillation  has  very  little  effect  on 
the  period  of  oscillation  of  the  resonator.  (2)  For  a  screen  of  resonators  the 
ratio  of  wave-length  of  the  energy  radiated  to  the  length  of  the  resonators 
depends  very  largely  on  the  separation  of  the  resonators  perpendicular  to  the 
electric  oscillation.  (8)  An  increase  in  the  width  of  the  resonators  of  a  given 
length  scarcely  alters  the  wave-length  re-radiated  but  increases  the  damping 
of  the  oscillation.  (4)  Any  resonator  of  width  less  than  one-fourth  its  length 
may  be  takep  as  a  linear  resonator.  E.  H.  B. 

1720.  Effect  of  Electrical  Oscillations  on  the  Conductivity  of  Fused  Metallic 
Salts.  C.  Tissot.  (Comptes  Rendus,  156.  pp.  1528-1525,  May  19,  1918. 
Rev.  Electrique,  20.  p.  106,  July  18,  1918.) — In  experimenting  with  fused 
metallic  salts,  with  a  view  to  finding  homogeneous  substances  for  use  in 
crystal  detectors,  the  author  noticed  that  when  the  salt  consisted  of  a  bead 
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joining  two  Pt  plates,  of  4  mm.  area  and  spaced  1  to  2  mm.  apart,  the  resist- 
ance, which  at  first  was  of  the  order  of  10*  ohms,  does  not  undergo  much 
change  on  a  p.d.  being  applied,  so  long  as  this  is  <  1  volt ;  but  above  this 
value  the  conductivity  increases  rapidly  till  the  resistance  is  only  some 
thousand  ohms ;  and  Uie  more  so  the  greater  the  p.d.  applied.  In  the  case 
of  lead  chloride  this  state  of  conductivity  was  reached  in  12  mins.  with 
1*4  volts,  in  2  mins.  with  6  volts,  and  in  10  to  15  sees,  with  10  volts  applied. 
The  applied  voltage  can  then  be  progressively  decreased  down  to  some  tenths 
of  a  volt  without  the  conductivity  falling  back.  On  subjecting  the  substance 
to  the  influence  of  electrical  oscillations  of  sufficient  intensity  the  conductivity 
vanishes  suddenly.  The  behaviour  is  thus  what  might  be  called  a  slowly  self- 
restoring  anticoherer  action.  Other  salts  found  to  behave  similarly  are : 
thallium  chloride,  cadmium  bromide,  the  haloid  silver  salts,  silver  nitrate. 
The  author  points  out  that  owing  to  the  slowness  of  action,  due  to  the 
necessity  of  bringing  back  the  material  to  its  sensitive  state,  the  arrangement 
is  unsuitable  for  use  as  a  telephonic  detector.  L.  H.  W. 

1721.  Aluminium  Valves  at  High  Frequencies.  J.  Zenneck.  (Phjrs. 
Zeitschr.  14.  pp.  585-540,  June  15,  1918.)— During  the  "formation"  of  Al 
valve-cells  the  decisive  factor  is  the  current  density  at  the  Al  electrode.  With 
a  surface  of  8  cm.',  the  rectif3dng  action  may  set  in  within  a  few  seconds, 
whereas  with  100  cm.'  it  is  still  quite  imperceptible.  Every  current  in  the 
transmitting  direction  produces  a  "  disf orming  "  efiFect,  whereas  every  current 
in  the  throttling  direction  produces  a  forming  effect.  The  stationary  state  is 
a  state  of  equilibrium  between  these  two  effects.  The  forming  action,  for  the 
same  current,  is  usually  greater  than  the  disforming  action  in  the  opposite 
direction.  This  shows  that  the  processes  at  the  Al  electrode  are  not  reversible. 
With  a  high-frequency  alternator  the  influence  of  current  density  is  also  very 
marked.  Thus,  with  an  effective  current  of  1-96  amps,  and  frequency  4000  <X> 
per  sec.  the  rectifying  ratio  is  0084,  whereas  with  586  amps,  it  is 0*281,  and 
with  8'5  amps.  0*89.  The  author  sketches  several  arrangements  of  Al  valves 
as  frequency  transformers.  E.  E.  F. 


ELECTRICAL  PROPERTIES  AND  INSTRUMENTS. 

1722.  Thermoelectric  Power  of  Silicon,  J.  Koenigsberger.  (Phys. 
Zeitschr.  14.  pp.  658-659,  July  15,  1918.)— The  variation  in  the  sign  of  the 
thermoelectric  power  of  Si  is  a  secondary  phenomenon,  probably  attributable 
to  intra-atomic  magnetic  fields.  The  Si  rods  examined  by  the  author  were 
all  positive  towards  Cu.  They  contained  some  5*2  %  Fe.  It  appears  that 
when  the  amount  of  iron  varies,  the  thermoelectric  power  increases  as  the 
conductivity  decreases.    [See  Abstracts  Nos.  1894  (1911),  and  1841  (1918).] 

E.  E.  F. 

1728.  The  Mutual  Inductance  of  Coaxial  Circles.  J.  G.  Coffin.  (Phys. 
Rev.  2.  Ser.  2.  pp.  65-71,  July,  1918.)— The  formula  given  is  an  extension  of 
Maxwell's  series  formula  for  the  mutual  inductance  M  of  coaxial  circles.  If 
A  and  a  be  the  radii  of  the  circles  and  d  the  distance  between  their  planes 
we  have  M  =  4ir(Aa)V«[(2/A  -  *)F  -  (2M)E],  where  A=2(Aa)v«/[(A-ffl)»+rf»]w, 
and  F  and  E  are  the  complete  elliptic  integrals  of  the  first  and  second  kind 
respectively.  If  we  write,  c*  +  d*  =  f*,  wc  get  from  the  theory  of  elliptic 
functions  M  =  4ira[log  (8a/r) .  P  —  Q],  where  P  and  Q  are  series  ascending 
in  powers  of  c'*rf*'/a"+'".  Maxwell  carried  the  series  as  far  as  «  +  !»=:  8. 
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The  author  has  computed  it  as  far  as  it  +  w  =  8.  The  correctness  of  the 
solution  has  been  tested  numerically.  In  most  cases  the  inaccuracy  is  less 
than  one  part  in  a  million.  ^  A.  R. 

1724.  Method  of  Comparing  Inductance  and  Capacity.  W.  E.  Forsythe. 
(Phjrs.  Rev.  L  Scr.  2.  pp.  468-466,  June,  I918.)---In  comparing  inductance 
and  capacity  by  the  ordinary  bridge  methods  it  is  often  difficslt  io  know  just 
what  resistances  to  choose.  This  is  due  to  the  fact  that  there  are  generally 
two  conditions  of  balance,  the  first  the  steady  current  balance,  and  the 
second  the  one  due  to  the  reactance ;  the  second  condition,  in  general, 
depending  upon  the  first.    It  often  happens  that  the  first  balance  will  be 


*«ie 


so  chosen  that  the  second  balance  cannot  be  obtained.  In  the  method  out- 
lined this  difi&culty  has  been  overcome  by  making  the  two  conditions  of 
balance  independent.  The  arrangement  of  the  circuit  is  given  in  the  Fig., 
where  P,  R,  S,  Q,  r,  $  are  non-inductive  resistances,  and  L  is  the  inductance 
to  be  compared  with  the  capacity  C.  It  is  shown  that  there  are  three  con- 
ditions of  balance,  S=ss-t-Q,  Ss=s-fr,  L  =  f*C.  To  balance  the  bridge 
make  Qi=r  and  then  with  direct  current  on  the  bridge  obtain  the  balance 
Q  +  $  =3  S.  Then  with  alternating  current  obtain  the  inductive  balance  by 
shifting  from  Q  to  s,  keeping  at  the  same  time  rssQ,  F:  E.  S. 

1726.  Critique  and  Study  on  the  Nature  of  the  Volta-effect.  A.  £.  Hen- 
nings.  <Phys.  Rev.  2.  Ser.  2.  pp.  1-16,  July,  1918.)— Owmg  to  difficulties 
and  uncertainties  inherent  in  the  problem,  numerous  and  extensive  infttstiga- 
tions  have  as  yet  produced.no  satisfactory  explanation  of  the  Volta-efiEect 
It  is  a  matter  of  importance,  therefore,  that  simple  and  crucisd  experiments 
be  devised  to  yield  incontestable  results.  The  primary  object  of  this  paper 
is  to  establish  more  firmly  some  of  the  significant  facts  rather  than  to  advo- 
cate vigorously  any  theory  in  regard  to  the  fundamental  nature  of  the  Voita- 
effect  Sanford's  results  first  receive  examination,  since  in  a  recent  article 
[see  Abstract  No.  610  (1918)]  he  has  described  experiments  the  results  of 
which,  as  he  interprets  them,  furnish  an  efiFective  argument  against  the 
so-called  electrolytic  theory  of  the  Volta-effect.  Sanford  believes  he  has 
shown  that  the  charge  exhibited  by  an  insulated  conductor,  such  as  a  ball, 
after  it  has  made  contact  with  the  inner  surface  of  a  hollow  earthed  con- 
ductor, such  as  a  beaker,  is  dependent  on  the  nature  of  the  outside  surface  of 
the  latter.  This  conclusion,  upon  which  Sanford's  argument  is  chiefly  based, 
seemed  untenable  to  the  writer  because  the  generally  accepted  facts  of  the 
phenomenon,  together  with  incidental  observations  in  an  investigation  now 
going  on  in  this  same  field,  left  no  doubt  in  his  mind  that  the  Volta-effect 
depends  solely  upon  the  nature  of  the  opposed  surfaces.  (By  opposed  sur- 
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faces  is  meant  the  two  metal  surfaces  which,  with  the  intervening  dielectric, 
constitute  the  condenser  S3rstem,  the  charge  upon  which  is  measured  in  experi- 
ments upon  the  Volta-effect.)  The  author  attempted  to  reproduce  the  essen- 
tial elements  of  Sanford's  experiment  The  whole  assemblage  of  apparatus 
was  enclosed  in  a  cage  of  wire  netting,  however,  and  a  Dolezalek  electro- 
meter used  instead  of  an  electroscope.  After  several  series  of  unsatisfactory 
observations  it  was  discovered  that  the  silk  cord,  which  in  Sanford's  experi- 
ments served  to  insulate  the  ball  and  to  raise  or  lower  it,  was  invariably 
charged  and  decided  induction  effects  produced  which  could  not  be  elimi- 
nated. All  the  cases  described  by  Sanford  were  investigated  several  times 
but  none  yielded  results  which  could  be  interpreted  as  Sanford  interpreted 
his.  In  spite  of  the  disturbing  influence  of  the  charged  cord,  there  seemed 
to  be  no  doubt  that  the  Volta-effect  depended  on  the  opposing  surfaces.  It 
is  certain  that  in  Sanford's  experiments  the  true  effect  was  masked  to  a  large 
extent  by  disturbing  causes.  The  experimental  arrangements  were  then 
modified,  and  complete  details  of  these  are  given  in  the  paper.  In  order 
to  do  away  with  the  silk  cord  and  the  attendant  disturbances,  it  was  decided 
to  insulate  the  metallic  beaker  instead  of  the  ball  and  to  operate  the  ball  with 
an  earthed  wire.  It  was  decided  also  to  study  a  larger  number  of  cases  than 
had  been  investigated  by  Sanford.  It  was' found  that  the  Volta-effect  depends, 
under  all  circumstances,  on  the  nature  of  the  opposing  surfaces  of  conductors 
which  have  been  brought  near,  or  in  contact  with,  each  other.  All,  and  only 
such  surfaces,  or  portions  of  surfaces,  of  conductors  contribute  to  the  general 
effect.  The  results  of  experiments  purporting  to  prove  otherwise  are  spurious. 
Hence  Sanford's  chief  argument  against  an  electrolytic  theory  of  the  Volta- 
effect  fails  because  of  a  misapprehension  in  the  premises.  The  surfaces  of 
conductors  which  have  been  discharged  to  earth  act  just  as  though  they 
were  definitely  and  characteristically  charged.  In  the  case  of  a  homogeneous 
surface  this  postulated  electrification  is  uniformly  distributed,  while  for  a 
surface  of  dissunihu*  parts  its  nature  and  intensity  vary  from  part  to  part. 
The  surfaces  being  the  seat  of  such  electrical  manifestations,  exhibit,  as  a 
consequence,  a  definite  p.d.,  the  so-called  e.m.f.  of  contact,  between  each 
other.  It  is  only  in  terms  of  these  p.d.'s  that  the  phenomenon  lends  itself 
to  quantitative  treatment.  The  effect  observed  with  composite  surfaces  has 
been  shown  to  be  the  average  effect  of  the  constituent  parts,  each  of  which 
contributes  in  exact  proportion  to  its  extent,  its  relative  proximity,  and  its 
own  p.d.  with  reference  to  the  opposing  surface.  The  effect  is  practically 
completely  "  screened "  when  the  lateral  dimensions  of  the  openings  in  the 
screen  are  not  greater  than  their  depth.  An  increase  in  the  ratio  from  unity 
upward  between  the  width  and  depth  of  the  holes  results  in  an  increasing 
effect  through  the  openings.  Taken  as  a  whole,  the  results  show  that  the 
phenomenon  has  its  seat  in  the  surface.  The  fundamental  question,  then, 
reduces  to  one  in  regard  to  the  actual  conditions  on  the  surface  of  a  con- 
ductor. Is  there  an  insulated  electric  layer  brought  into  existence  by  chemical 
or  other  means,  or  are  the  manifestations  due  to  intrinsic  properties  of  the 
conductor  which  make  themselves  felt  at  its  boundaries  ?  This  question  is 
still  an  open  one  so  far  as  the  present  investigation  goes.  H.  H.  Ho. 

1726.  Galvanometers,  F.  Paschen.  (Phys.  Zeitschr.  14.  pp.  521-524, 
June  15, 1918.)— Gives  some  details  of  construction  of  mirror  galvanometers 
for  high  sensitiveness  and  for  great  range  of  sensitiveness.  A  normal  sensi- 
tiveness of  22,000  divisions  per  microamp.  may  be  obtained  by  letting  the 
needles  and  mirror  swing  in  a  vacuum,  the  period  being  10  sees.,  the  scale  at 
vou  XVI.—A.— 1918.  ^  T 
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2  m.,  and  the  resistance  1  ohm.  The  author  also  describes  an  armoured 
galvanometer  with  a  mirror  6  mm.  in  diam.,  suspended  by  a  quartz  fibre  only 
2  mm.  long,  inside  a  copper  cylinder  into  which  a  copper  piston  can  be 
introduced  for  electromagnetic  and  mechanical  damping.  This  again  fits 
into  an  iron  cylinder  for  protection  against  external  magnetic  effects.  The 
sensitiveness  is  still  1200.  An  instrument  with  a  25-mm.  mirror  is  used. for 
lecture  experiments  for  currents  from  100  down  to  10^  amps.,  and  another  as 
a  voltmeter  for  200  to  10-*  volts.  E.  E.  F. 

1727.  Electrothermal  Phenomena  at  the  Contact  of  Two  Conductors :  Applica- 
tion to  Detectors.  W.  H.  Eccles.  (Phys.  Soc,  Proc.  26.  pp.  278-292 ; 
Discussion,  pp.  292-298,  June,  1918.  Electrician,  71.  pp.  900-908,  Sept  6, 
1918.  Abstract.) — A  purely  theoretical  paper  in  which  are  deduced  the  laws 
connecting  the  current  and  the  applied  e.m.f.  in  a  circuit  containing  a  light 
contact.  [See  also  Electrician,  71.  pp.  1068-1059,  Oct.  8,  1918.  Paper  read 
before  the  British  Assoc,  Birmingham,  1918.]  L.  H.  W. 

1728.  Volta-effeci,  H.  Conrad.  (Akad.  Wiss.  Wien,  Ber.  122.  2a. 
pp.  85-48,  Jan.,  1918.)--A  discussion  of  the  nature  of  the  Volta-effect,  the 
conclusion  being  that  contact  theory  alone  is  insufficient  to  account  for 
the  observed  relations,  but  that  by  help  of  the  chemical  theory  an  explanation 
is  afforded.  E.  H.  B. 

1729.  Self-recording  Electrometer.  J.  Patterson.  (Phil.  Mag.  26.  pp.  200- 
209,  July,  1918.) — Illustrated  description  of  an  electrometer  in  which  the 
principle  of  the  thread-recorder  is  applied  ;  with  results.  L,  H.  W. 

ALTERNATING   CURRENTS    AND    MAGNETISM. 

1730.  Magnetic  Properties  of  Vanadium  Steel.  J.  J.  Lonsdale.  (Phys. 
Zeitschr.  14.  pp.  581-689, .  July  1,  1918.)— Using  the  ballistic  ring  method, 
and  the  vanadium  steel  first  in  its  original  state,  then  annealed,  chilled,  and 
re-annealed,  the  author  found  that  by  heating  beyond  the  critical  temperature 
and  either  annealing  or  chilling  the  magnetic  hardness  is  increased.  The 
permeability  is  less  than  that  of  other  steels  containing  the  same  amount 
of  carbon,  and  the  hysteresis  and  coercive  force  are  greater.  E.  E.  F. 

1731.  Magnetisation  of  Manganese^  Manganese-Copper ^  and  Chromium. 
K.  Ihde.  (Ann.  d.  Physik,  41.  4.  pp.  829-858,  July  17, 1918.  Extract  from 
Inaug.  Dissertation,  Marburg.) — ^The  specimens  tested  were  (1)  solid  man- 
ganese ;  (2)  the  same  after  quenching  at  600°  C. ;  (8)  another  Mn  rod  quenched 
and  then  aged  by  heating  at  140°  for  150  hours ;  (4)  four  powders  of  same 
material  as  (1) ;  (5)  a  Mn  powder  mixed  with  gypsum  ;  (6)  a  chemically  pure 
Mn  powder ;  (7)  80  per  cent,  manganese  copper  ;  (8)  solid  chromium ;  (9)  two 
Cr  powders.  These  were  tested  by  means  of  the  attraction  method  in  which 
a  cylinder  hangs  from  the  arm  of  a  balance,  with  its  lower  end  between  the 
poles  and  on  the  axis  of  an  electromagnet.  Formulae  were  obtained  for 
determining  the  susceptibility  of  both  para-  and  ferro-magnetic  bodies,  and 
the  curves  which  are  shown  for  the  Mn  powders  under  (4)  and  (6),  the  Mn-Cu, 
and  the  Cr  powders  under  (9)  follow  the  course  of  the  typical  ferromagnetic 
curve,  showing  a  definite  maximum  for  a  given  field.  In  the  other  cases,  the 
susceptibility  diminishes  as  H  increases,  and  the  maximum  is  akeady  over- 
stepped in  fields  of  1000  gauss.    The  ferro-magnetism  cannot  be  ascribed  to 
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the  iron-content.  Mn  has  been  stated  as  paramagnetic  by  Gebhardt,  Honda, 
and  Weiss,  whilst  Seckelson  and  Weiss  have  obtained  it  in  the  ferromagnetic 
condition.    [See  Abstract  No.  786  (1910).]  G.  E.  A. 

1732.  Disappearance  of  Ferro-magnetism  under  Short  Electric  Waves.  W. 
Arkadief.  (Phys.  Zeitschr.  14.  pp.  561-562,  July  1, 1918.)— Measurements  of 
the  absorption  of  undamped  electric  waves  by  parallel  wires  show  that  the 
difiFerence  between  magnetic  and  non-magnetic  wires  tends  to  disappear 
at  the  higher  frequencies.  In  the  case  of  soft-iron  wire,  0*22  mm.  in  diam., 
the  magnetic  permeability  for  a  wave-length  of  1*81  cm.  is  only  6  per  cent,  of 
the  value  for  X  =  72*7  cm.  For  wave-lengths  about  2  cm.  nickel  possesses  a 
permeability  no  greater  than  that  of  air.  E.  E.  F. 

1733.  Magnetic  Observations  during  Solar  Eclipse,  1912,  April  17.  G. 
van  Dijk.  (Terrestrial  Magnetism,  18.  pp.  51-68,  March,  1918.)— With 
reference  to  the  observations  mentioned  by  O.  H.Tittmann  [Abstract  No.  989 
(1912)]  the  present  note  is  given  for  comparison  of  the  magnetograph  regis- 
trations at  De  Bilt  during  the  time  of  the  solar  eclipse  of  1912,  April  17. 
From  the  character  figures  for  the  month  of  April  deduced  from  42  magnetic 
observatories  it  is  shown  that  the  rather  quiet  beginning  of  the  month  was 
followed  by  a  more  or  less  disturbed  period  from  April  14-20 ;  on  April  21 
a  new  series  of  quiet  days  began.  In  spite  of  the  general  disturbed  condition, 
the  declination  curve  for  De  Bilt  shows  the  effect  of  the  eclipse,  the  increase  of 
the  declination  in  the  forenoon  being  less  than  ordinarily.  Tables  are  given 
showing  the  values  of  declination,  horizontal  and  vertical  intensity  for  every 
5  minutes  from  9h.  to  16h.  (G.M.T.)  on  the  day  of  eclipse,  and  a  figure 
showing  the  changes  graphically.  C.  P.  B. 

1734.  Sun-spots  and  Terrestrial  Magnetic  Phenomena,  A.  L.  Cortie.  (Roy. 
Astronom.  Soc.  M.N.  78.  pp.  481-486,  April,  1918.)— From  a  study  of  the  solar 
phenomena  and  terrestrial  magnetic  changes  during  the  period  1898-1911  it 
is  concluded  that : — (1)  There  was  a  lag  of  the  maximum  of  frequency  of 
magnetic  storms  upon  sun-spot  area,  and  an  inversion  of  the  phenomenon  in 
the  latter  half  of  the  cycle.  (2)  After  the  maximum  of  a  sun-spot  cycle  the 
earth  is  more  favourably  situated  irelatively  to  the  zones  of  spot  activity, 
depending  on  the  inclination  of  the  sun's  axis  to  the  ecliptic.  (8)  The  minima 
in  the  curve  of  annual  variation  of  magnetic  storm  .frequency  occur  near  the 
nodes  of  the  sun's  equator,  and  the  maxima  near  points  removed  90°  from  the 
nodes.  (4)  The  inclination  of  the  sun's  axis  to  the  ecliptic,  and  the  position  of 
the  earth  relative  to  the  sun-spot  zones,  would  cause  such  an  inequality.  (6)  A 
greater  magnetic  storm  is  independent  of  the  area  of  the  associated  sun-spot 
and  of  its  position  relatively  to  the  central  meridian.  (6)  Spots  associated 
with  greater  magnetic  storms  are  marked  by  continual  change  and  by 
irregularity  of  structure.  (7)  Not  one,  but  several,  magnetic  storms  mark 
the  passage  of  an  active  spot  across  the  sun,  suggesting  that  the  mode  of 
action  of  a  spot  is  by  a  series  of  streams  diverging  from  a  disturbed  area. 
(8)  In  the  eclipses  of  1898, 1905,  1908  there  is  evidence  that  long-enduring 
belts  of  solar  activity,  which  were  associated  with  synodical  series  of  magnetic 
storms,  are  marked  in  the  solar  corona  by  converging  sets  of  streamers. 
[See  Abstracts  Nos.  701  and  877  (1918).]  C.  P.  B. 

1735.  New  Analytical  Expression  for  Magnetic  Variation.  G.  W.  Walker. 
(Roy.  Soc,  Proc.  Ser.  A.  88.  pp.  191-194,  March  81,  1918.)— Since  the  usual 
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Fourier  representation  of  the  magnetic  diurnal  variation  does  not  converge 
rapidly,  it  may  be  doubted  whether  the  12-hour,  8-hour,  6-boQr,  etc.,  terms 
really  correspond  to  a  definite  physical  cause,  and  it  .may  be  that  the 
phenomena  are  simply  diurnal.  By  trial  it  has  been  found  that  the  combina- 
tion of  curves  of  the  form  y  oc  sin  //(I  -h  k  cos  /),  and  y  oc  cos  /(I  +  *  cos  0 
gives  a  resultant  curve  remarkably  resembling  the  characteristic  declination 
record  for  either  Kew,  Potsdam,  or  Paris.  Working  from  this  it  is  suggested 
that  the  general  form — 

,  {ki  sin  /  -h  *t  cos  /)  .   l    f  *  1       ) 

may  prove  suitable  for  the  expression  of  magnetic  variations.  C.  P.  B. 

1736.  Coefficient  of  Magneiisaiion  of  Water  and  Oxygen,  A.  Piccard. 
(Archives  des  Sciences,  85.  pp.  20d-281,  March;  840-869,  April,  and 
pp.  458-482,  May,  1918.)— A  more  detailed  account  of  methods  of  measure- 
ment and  results  already  described  [see  Abstracts  Nos.  518,  519  (1918)] . 

T.  H.  P. 

1737.  Land  Magnetic  Observations,  1906-1910.  L.A.Bauer.  (Researches 
of  the  Department  of  Terrestrial  Magnetism  [185  pp.],  Carnegie  Inst., 
Washington,  1912.) — The  first  publication  of  a  series  in  which  it  is  proposed 
to  publish  the  results  of  the  operations  and  researches  conducted  by  this 
Department.  L.  H.  W. 

RADIOLOGY   AND    ELECTROPHYSIOLOGY. 

1738.  Influence  of  Variation  in  Number  of  Interruptions  of  Primary  Current 
on  the  Output  of  a  Ruhmkorff  Coil.  Nogier  and  Regaud.  (Archives 
d'El.  Medicale,  21.  pp.  59-68,  July  25, 1918.)— With  a  soft  bulb  it  is  shown 
that  as  the  velocity  of  interrupter  is  increased,  the  current  through  the 
secondary  increases,  while  the  spark  equivalent  and  the  amps,  in  the  primary 
decrease.  With  a  hard  bulb  a  decrease  in  the  rate  of  interrupter  causes  the 
milliamps.  in  the  secondary  to  increase  ;  the  spark  equivalent  and  the  amps, 
in  the  primary  also  increase.  The  bundle  of  Rontgen  rays  is  enriched  in 
hard  rays,  so  that  in  this  form  the  apparatus  is  at  its  best  for  the  production 
of  very  penetrating  rays.  These  facts  are  in  complete  agreement  with  a 
theory  outlined  in  the  paper.  A.  E.  G. 
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CHEMICAL    PHYSICS    AND    ELECTRO-CHEMISTRY. 

1730.  Electrical  Goniometer  Furnace  for  the  Measurement  of  Crystal  Angles 
and  of  Refractive  Indices  at  High  Temperatures,  F.  E.  Wright.  (Washington 
Acad.  ScL,  Journ.  8.  pp.  896-401,  Aug.  19,  1918.)— An  electric  furnace  is 
described  'which  can  be  mounted  on  a  Goldschmidt's  two-circled  goniometer 
and  used  for  goniometric  measurements  up  to  1150P  C.  The  furnace  is  made 
of  alundum,  heated  by  Pt-wires,  and  cooled  externally  by  water-jackets.  The 
crystal  is  mounted  in  Ft- jaws  and  adjusted  before  the  furnace  parts  are  set 
in  position.  Its  temperature  is  determined  by  a  thermo-element  in  direct 
contact  with  it,  the  wires  being  led  out  through  porcelain  tubes.  Preliminary 
measurements  on  a.  cleavage  rhomb  of  calcite  showed  that  the  angle  changed 
from  74**  66'  at  80°  C.  to  76°  62'  at  600°,  the  change  being  about  1  minute  of 
angle  for  each  10  deg.  C. ;  it  is  therefore  useless  to  give  readings  to  seconds 
of  arc  unless  the  temperature  is  also  given.  T.  M.  L. 

1740.  Optical  Investigation  of  Solidified  Gases.  III.  Crystalline  Properties  of 
Chlorine  and  Bromine.  W.  Wahl.  (Roy.  Soc.,  Proc.  Sen  A.  88.  pp.  84^-868, 
June  2, 1918.) — Chlorine  crystallises  in  forms  belonging  to  the  ortborhombic 
system,  the  optical  extinctions  being  parallel  and  perpendicular  to  a  principal 
axis :  there  is  also  a  distinct  cleavage  parallel  to  this  axis.  Polarised  light 
travelling  parallel  to  the  cleavage  and  principal  axis  is  more  strongly  absorbed, 
and  the  transmitted  light  is  of  a  deeper  yellow,  with  a  greenish  tint,  than  is 
the  polarised  light  passing  in  directions  perpendicular  to  this  principal  axis. 
There  is  also  a  slight  difference  in  the  degree  of  absorption  in  the  two  direc- 
tions at  right  angles  to  the  principal  axis.  No  dimorphic  change  was 
observed  on  cooling  the  crystals  to  the  temperature  of  liquid  air. 

Crystallised  bromine  resembles  chlorine,  but  its  properties  are  more  pro- 
nounced. The  crystals  are  ortborhombic,  and  have  a  tendency  to  develop  in 
prisms,  with  a  prismatic  cleavage  at  an  angle  of  about  70° ;  at  low  temperatures 
there  is  also  a  cleavage  parallel  to  the  basal  plane.  The  absorption  is  :  Dark 
brownish-red  in  the  direction  of  the  prism  axis,  yellowish^red  in  the  direction 
of  a  line  bisecting  the  smaller  prism  angle,  and  pale  yellowish-green  in  the 
direction  of  the  line  bisecting  the  larger  prism  angle.  This  trichroism  is 
diminished  by  cooling  with  liquid  air,  the  brownish-red  becoming  yellowish-red 
and  then  yellow,  whilst  the  yellowish-red  becomes  pale  yellow.  No  poly- 
morphic change  was  observed  on  cooling  with  liquid  air. 

Iodine  crystallises  in  the  orthorhombic  system  with  a  prism  angle 
of  67°  12'.  Monoclinic  prisms  are  formed  by  sublimation  below  46*6°  C. ; 
this  form  is  also  obtained  by  the  rapid  evaporation  of  solutions  in  CSt, 
CHClt,  alcohol  and  petroleum-ether,  but  it  is  probably  only  a  sporadic 
monotropic  modification,  as  it  cannot  be  produced  by  cooling  the  ordinary 
orthorhombic  form  even  to  —180°.  The  orthorhombic  form  is  strongly 
trichroic.  The  light  is  almost  totally  absorbed  when  the  direction  of  the 
principal  axis  is  parallel  to  the  plane  of  polarisation  ;  the  light  transmitted  at 
right  angles  to  the  principal  axis  of  extremely  thin  films  is  either  light 
reddish-brown  or  Hght  leather-brown,  the  colour  becoming  much  paler  when 
the  films  are  cooled. 
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The  study  of  the  melting-point  curves  has  shown  that  the  three 
elements  form  a  complete  series  of  mixed  crystals,  and  are  thus  perfectly 
isomorphic.  It  is  of  interest  that  the  strongest  absorption  in  chlorine  re- 
sembles the  weakest  in  bromine,  whilst  the  strongest  absorption  in  bromine 
resembles  the  weakest  in  iodine.  T.  M.  L. 

1741.  Chemical  Action  of  the  Penetrating  (fi  and  y)  Radium  Rays.  V.  Cane 
Sugar.  A.  Kailan.  (Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  2127-2182,  Dec, 
1912.) — The  experiments  show  that  cane  sugar  in  sterilised  tubes  is  inverted 
by  exposure  to  the  penetrating  rays  just  as  in  unsterilised  tubes  [Abstract 
No.  716  (1918)],  but  to  a  much  less  extent.  The  diminution  of  rotative 
activity  and  of  resulting  acids  was  of  about  the  right  amount  siq>posing 
the  H  ^  ions  to  cause  the  inversion.  The  resulting  solution  reduced  Fehling's 
solution.  £.  M. 

1742.  Solubility  of  Radium  Emanation  in  Water.  M.  Kofler.  (Akad. 
Wiss.  Wien,  Ber.  121.  2a.  pp.  2169-2180,  Dec,  1912.)— A  flask  of  volume  V 
was  taken  and  filled  with  volume  v  of  water,  and  radium  emanation  intro- 
duced. The  relative  quantities  E'  and  E  of  emanation  present  in  the  liquid 
and  gas  above  the  liquid  were  measured  at  different  temperatures.  The  fol- 
lovTing  are  the  values  of  the  ratio  of  the  concentrations  found  a=(V — v)E'lvE) 
O-S^'C,  0-626;  17-6° C,  0283;  41° C,  0161;  60° C,  0-127;  79° C,  0111; 
91°  C,  0-108.  E.  M. 

1743.  Concentration  of  Polonium.  F.  Paneth.  (Akad.  Wiss.  Wien, 
Ber.  121.  2a.  pp.  2198-2194,  Dec,  1912.)— The  experiments  show  that 
polonium  can  be  separated  from  RaD  and  lead  by  diffusion  through  parch- 
ment which  retains  the  Po-salt  but  lets  Pb  (NOs)s  through.  E.  M. 

1744.  Solubility  of  Active  Deposit  of  Radium.  £[va]  Ramstedt.  (Le 
Radium,  10.  pp.  159-165,  May,  1918.)— A  piece  of  well-polished  and  cleaned 
glass  was  suspended  in  radium  emanation  so  as  to  become  activated.  After 
measuring  its  activity  it  was  dipped  in  any  particular  solution  for  a  known 
interval  of  time.  After  carefully  drying,  its  activity  was  again  measured  and 
the  subsequent  variation  with  time.  Prom  these  observations  the  solubility 
of  the  various  products  was  determined.  It  was  found  that  metals  like  Au 
and  Pt  give  anomalous  results,  presumably  on  account  of  adhering  gases ; 
consequently  glass  was  used.  It  was  further  found  that  half  the  activity  was 
easily  dissolved  while  the  other  half  was  scarcely  soluble,  and  this  is  presumed 
to  be  due  to  RaA  being  first  deposited  on  the  glass,  and  by  recoil  half  the  re- 
sulting RaB  embedded  just  underneath  the  surface.  With  Au  or  Pt,  however, 
the  portion  easily  soluble  under  similar  conditions  was  from  60  to  70  %.  As 
a  result  of  the  experiments  tables  are  given  of  the  solubilities  of  A,  B,  and  C 
in  the  various  reagents.  The  main  conclusions  are : — (1)  RaC  is  soluble  in 
HCl,  HfSOi,  HNOs,  and  acetic  acid,  less  soluble  in  water,  NH4OH,  and  Na,COs, 
and  very  little  soluble  in  organic  liquids.  (2)  RaB  dissolves  easier  in  water 
and  dilute  acids  than  RaC,  less  easily  in  alkaline  solutions,  and  very  little  in 
organic  liquids.  (8)  RaA  dissolves  to  a  slightly  smaller  extent  in  acids  than 
RaC  but  more  easily  in  organic  liquids.  (4)  The  rate  of  solution  increases 
with  temperature  and  at  the  same  rate  for  RaB  as  RaC.  (4)  Exposure 
to  oxygen  diminishes  enormously  the  solubility  of  the  products.         £.  M. 

1746.  Active  Nitrogen.  R.J.  Strutt.  (Roy.  Soc,  Proc.  Ser.  A*88.pp.589- 
549,  July  1, 1918.)— To  meet  the  objection  that  his  nitrogen  was  not  free  from 
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oxygen,  the  author  lets  his  nitrogen  stand  over  phosphorus  for  hours,  until 
it  does  not  contain  1  part  of  oxygen  in  100,000.  The  presence  of  oxygen 
in  his  active  nitrogen  is  really  injurious,  and  2}  %  of  oxygen  would 
be  fatal.  Water-vapour  is  likewise  harmful  even  in  traces;  hydrogen 
and  COt  have  little  efiFect.  When  vapours  of  Hg,  Cd,  Zn,  As.  Na,  S  are  added 
to  the  active  nitrogen,  nitrides  (jdelding  ammonia)  are  formed.  A  stream  of 
CSt  leads  to  a  deposition  of  blue  NS,  and  further  of  brown  f>olymeric  CS 
apparently.  The  chlorides  of  sulphur,  tin  (stannic)  and  titanium  (tetra- 
chloride) give  with  active  nitrogen  brilliant  colour  e£Fects  and  solid  deposits. 
Many  organic  compounds,  acetylene,  benzene,  chloroform,  ether,  etc.,  yield 
hydrocyanic  add,  but  not  cyanogen,  though  cyanogen  chloride  is  formed 
in  the  presence  of  chlorine ;  benzene  seems  to  yield  cyanobenzene.  The 
intensity  of  the  cyanogen  spectrum  during  these  reactions  is  no  index  of  the 
quantity  of  HON  formed,  and  there  is  in  general  no  connection  between  the 
development  of  the  spectra  and  the  chemical  action  in  pr5gress.  H.  B. 

1746.  Preparation  of  Molybdenum  and  Tungsten  Carbides,  S.  Hilpert  and 
M.  Orastein.  (Ber.  Deut.  Chem.  Gesell.  46.  8.  pp.  1669-1676, 1918.  Chem. 
News,  108.  p.  96,  Aug.  22,  1918.  Abstract.)— When  the  finely  powdered 
metals  (or  also  the  trioxides)  are  heated  in  CO  or  in  mixtures  of  CH4  and  H 
(the  H  being  added  to  prevent  dissociation  of  the  CH4  ^->  C  +  2H})  different 
carbides  are  formed  at  different  temperatures.  In  the  case  of  Mo  and  CO, 
MoC  is  produced  at  600  and  1000° ;  at  800°  the  composition  varies  between 
MoC  and  MotCs.  Tungsten  yields  W3C4  in  CO  at  1000° ;  in  a  mixture  of  one 
methane  and  one  hydrogen,  WC  is  formed  at  800°.  H.  B. 

1747.  Do  Molecules  attract  Cohesively  Inversely  as  the  Square  of  the 
Distance?  A.  P.  Mathews.  (Journ.  Phys.  Chem.  17.  pp.  620-635,  June, 
1918.)— Mills  (Ibid.  15.  p.  417,  1911)  has  shown  that  for  most  substances, 
excepting  near  the  critical  temperature^  close  approximation  to  constancy  is 
shown  by  the  expression  (L— E)/(^rf — v^D),  where  L  represents  the 
latent  heat,  E  the  corresponding  external  work  and  D  and  </are  the  respective 
densities  of  liquid  and  vapour.  The  author  confirms  this  constancy  for  a 
number  of  substances.  The  accuracy  of  the  assumption  that  this  constancy 
demonstrates  that  molecules  attract  inversely  as  the  square  of  the  distance 
depends,  however,  on  the  accuracy  of  the  supposition  that  (L  —  E)  repre- 
sents only  the  work  done  in  separating  the  molecules  against  their  molecular 
cohesion.  The  author  shows,  indeed,  that  the  total  latent  heat,  L,  must 
be  composed  of  three  factors,  A  +  E  + 1,  where  I  represents  the  heat 
consumed  in  increasing  internal  molecular  potential  energy  by  expanding 
the  molecule  or  increasing  its  energy  of  rotation.  That  such  expansion  does 
actually  occur  in  passing  from  liquid  to  vapour  follows  from  the  author's 
calculations  of  the  values  of  the  van  der  Waals'  constant,  b,  for  pentanc, 
benzene,  etc.  Hence,  it  cannot  be  affirmed  that  molecular  attraction  follows 
an  inverse  square  law. 

On  the  other  hand,  van  der  Waals*  relationship,  L  —  E  =  a(d  —  D),  is 
correct  only  close  to  the  critical  temperature  where  I  is  very  small  and  should 
be  changed  to  the  form  L  —  E  — I  =  a(ii  — D).  Unless  I  is  determined 
independently,  this  expression  cannot  be  tested  for  different  temperatures, 
but,  as  would  be  expected  from  it,  it  is  found  that  (L  — E)/(rf— D)  has 
increased  values  at  temperatures  below  the  critical  one.  For  hexane  the 
value  of  I  increases  from  zero  at  the  critical  point  (284*6°)  to  28*21  cals. 
per  1  gm.  at  0°.  It  is  pointed  out  that,  as  has  been  shown  by  Sutherland,  the 
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correct  expression  for  the  increase  of  molecular  potential  energy,  a(d  —  D), 
b  deduced  very  simply  on  the  assumption  that  the  molecules  attract  inversely 
as  the  fourth  power  of  the  distance.  T.  H.  P. 

1748.  Significance  cf  the  Relation  between  Molecular  Cohesion  and  the 
Product  of  the  Molecular  Weight  and  the  Number  of  Valencies.  A.  P. 
Mathewa.  Qonm.  Phys.  Chein.  17.  pp.  481-^600,  June,  1918«)— The  author 
has  shown  [Abstract  No.  1096  (1918)]  that  the  value  of  the  van  der  Waals 
constant  a,  which  represents  koolectilar  cohesion,  or  of  WK,  which  is  the 
constant  a  for  a  single  molecule,  is  proportional  to  the  two-thirds  power  of  the 
product  of  the  molecular  weight  by  the  number  of  valencies  of  the  molecule  ; 
in  absolute  units,  M»K  =  2*98  x  l(t^  (mol.  wt.  x  number  of  valencies)^ 
The  relationship  of  cohesion  to  these  molecular  properties  is  now  discussed 
in  its  theoretical  bearings.  This  relation  can  be  interpreted  best,  and 
apparently  only,  bf  J.  J.  Thomson's  theory  of  the  electrical  constitution  of 
matter  and  valency,  so  that  cohesion  must  be  regarded  as  an  electrostatic  or, 
more  probably,  electromagnetic  phenomenon.  From  the  results  of  experi- 
ments on  the  relation  between  valency  and  dispersion,  Drude  [Abstract 
No.  8241  (1904)]  was  led  to  the  suggestion  that  the  electron  couples  con- 
stituting the  molecules  are  of  two  different  kinds :  (1)  those  of  the  atoms 
themselves,  the  sum  of  which  presumably  gives  the  molecular  weight,  and 
(2)  those  of  valency,  which  alone  are  sufi&ciently  free  to  vibrate  synchronously 
with  light  and  are  hence  particularly  concerned  in  the  refraction  and  dis- 
persion of  light.  This  conclusion  is  confirmed  by  the  author's  investigation 
of  cohesion. 

The  general  result  arrived  at  in  the  present  consideration  of  the  question 
is  that  cohesion,  being  a  function  of  molecular  weight  and  valency,  is  a 
function  of  the  number  of  electron  couples  of  the  valencies  and  atoms,  and  is 
hence  probably  magnetic  in  nature.  Magnetic  substances  may  be  supposed 
to  be  those  in  which,  owing  to  the  orientation,  or  to  the  polarity,  or  to  both, 
of  the  molecules,  the  cohesive  fields  of  the  molecules  are  not  delimited  or 
neutralised  by  the  surrounding  molecules,  the  cohesional  attraction  thus 
becoming  apparent  at  distances  greater  than  molecular  distances.      T.  H.  P. 

1749.  Relation  between  the  Thermal  Effect  accompanying  the  Immersion  of  a 
Dry  Powder  in  a  Liquid,  and  the  Tendency  of  the  latter  to  Associate,  H. 
Gaudechon.  (Comptes  Rendus,  167.  pp.  209-211,  July  21, 1918.)— Measure- 
ments have  been  made  of  the  amounts  of  heat  disengaged  on  immersion  of 
(1)  so-called  amorphous  silica,  (2)  natural  clay,  (8)  powdered  sugar-charcoal, 
and  (4)  starch,  previously  dried  at  100°,  in  water,  various  alcohols  and  otiier 
organic  liquids.  It  is  found  that  the  amounts  of  heat  vary  according  to  the 
normality  or  abnormality  of  the  liquids  as  regards  the  values  of  the  co- 
efficient K  of  the  Eotvos-Ramsey-Shields  relation  and  of  the  expression 
LM/T  of  the  Pictet-Trouton  relation.  The  more  abnormal  the  liquid,  the 
greater  is  the  amount  of  heat  developed,  the  latter  tending  towards  zero 
for  normal  liquids.  Thus  water,  alcohols,  acids,  and  other  compounds 
containing  the  hydroxyl  group  give  the  largest  heat-e£fects,  clay  giving,  for 
example,  ten  times  as  much  heat  with  water  as  with  saturated  hydro- 
carbons. Also,  in  an  homologous  series,  the  thermal  effect  diminishes  as 
the  series  is  ascended,  in  accord  with  the  decreased  tendency  to  associate. 
It  is  hence  evident  that  the  amount  of  heat  disengaged  depends  mainly  on  : 
(1)  the  abnormality  of  the  liquid,  and  (2)  the  ratio  of  the  surface  of  the 
solid  to  its  mass,  increase  of  this  ratio  causing  increased  evolution  of  heat. 
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1750.  Applications  of  the  Hydrogen  Electrode  in  Analysis,  Research,  and 
Teaching,  J.  H.  Hildebrand.  (Amer.  Cbcm.  Soc.,  Journ.  86.  pp.  847-871, 
July,  1918.) — ^Attention  is  called  to  the  value  of  the  hydrogen  electrode  as 
an  indicator  in  titrations,  as  proposed  by  Bottger.  Apparatus  is  described 
whereby  titrations  can  be  made  with  ease  and  rapidity.  Curves  are  given 
representing  titrations  of  a  number  of  acids,  bases,  and  salts.  These  curves 
illustrate  the  difference  between  acids  and  bases  of  different  strengths,  the 
distinction  between  normal  and  neutral  salts,  and  the  phenomena  of 
hydrolysis.  The  curves  provide  the  most  reliable  method  that  is  known  for 
choosing  indicators.  The  large  effect  of  certain  salts  and  other  substances 
on  the  colour  change  of  many  indicators  makes  it  unsafe  to  rely  solely  on 
calculations  from  dissociation  constants,  even  where  these  are  known,  and  the 
selection  of  the  indicator  from  tables  such  as  those  of  Salm.  In  difficult  cases 
the  only  sure  method  is  to  have  the  probable  indicator  present  while  titrating 
with  the  hydrogen  electrode,  and  see  if  the  indicator  changes  colour  at  the 
point  of  inflection  of  the  curve.  The  hydrogen  electrode  can  be  used  alone 
for  titrations  where  some  circumstance  such  as  the  colour  of  the  liquid 
prevents  the  use  of  an  indicator. 

A  number  of  precipitations  have  been  studied  by  this  means,  and  illus- 
trations are  given  to  show  how  separations  of  metals  may  be  predicted  and 
controlled. 

A  method  is  described  for  the  rapid  determination  of  magnesium  in  the 
presence  of  calcium. 

If  instead  of  a  hydrogen  electrode  an  unattackable  electrode  is  submerged 
in  the  liquid,  it  is  possible  to  follow  oxidation  and  reduction  reactions.  Thus 
the  titration  of  ferrous  iron  with  dichromate  by  this  method  is  superior  in 
speed  and  accuracy  to  the  use  of  an  external  indicator.  T.  M.  L. 

1751.  Criticism  of  Recent  Viscosity  Investigations.  £.  C.  Bingham. 
(Chem.  Soc,  Journ.  108.  pp.  969-966,  June,  1918.)— Attention  is  directed  to  the 
necessity  of  making  a  correction  for  the  kinetic  energy  of  the  liquid  escaping 
from  the  capillary  of  a  viscometer.  A  rapid  rate  of  flow  is  an  advantage,  as 
it  checks  the  clogging  of  the  capillary  by  particles  of  dust;  the  velocities 
required  to  produce  an  eddying  flow  are  well  known,  and  it  is  easy  to  keep 
within  safe  limits. 

There  is  much  evidence  to  show  that  in  simple  cases,  in  which  association 
and  dissociation  do  not  come  into  account,  the  fluidity  oi  a  liquid  mixture  is  a 
linear  function  of  the  concentration.  If  so,  it  is  impossible  for  the  viscosity 
to  be  a  linear  function,  and  no  evidence  of  chemical  changes  is  afforded  by 
deviations  of  the  viscosity-concentration  curves  from  a  straight  line,  T.  M.  L. 

1752.  Correlation  of  Physical  Properties  of  Solutions,  IV.  Refraction,  Dis- 
persion, and  Dissociation  of  Salts  in  Water.  A.  Heydweiller.  (Ann.  d. 
Physik,  41.  8.  pp.  499-642,  June  24,  1918.)— The  experimental  data  for  the 
refraction  and  dispersion  of  light  in  salt  solution&  are  collected  from  a  series 
of  four  dissertations  and  tabulated.  The  refractive  index  of  a  given  solution 
may  be  expressed  by  the  formula  n  =  1*88827  H-4m/800.A«,  where  m  is  the 
concentration  in  gm.-equivalcnts  per  litre,  1*88827  (or  4/8  approximately)  is 
the  refractive  index  of  water,  and  A^  is  a  constant  for  a  given  solute.  The 
formula  A«  =  B„H-(A„  — B«)i=:A«« -h  B„(l  — i)  is  given  to  express  the 
relationship  between  the  refractive  power  of  the  solute  and  its  ionisation. 
The  refractive  power  A„  of  the  ionised  solute  is  an  additive  function  of  two 
moduli  for  the  anion  and  kathion  respectively.    These  moduli  are  deduced 
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on  the  assumption  that  in  solutions  of  hydrogen  chloride,  the  refractive  powers 
of  the  hydrogen  and  chlorine  ions  are  in  the  same  ratio  (1 :  6*6)  as  in  the  two 
gases.  These  moduli  are  approximately  integral  multiples  of  a  constant 
0*029.  The  author  also  discusses  the  refraction  equivalents  of  dissolved 
substances  according  to  the  formula  of  Lrorenz  and  Lorentz,  with  the  ionic 
moduli  for  this  function,  the  relation  of  atomic  weight  to  ionic  volume  and 
ionic  diameter,  and  finally  the  dispersive  power  of  salts  and  of  ions  in  the 
visible  and  ultra-violet  regions  of  the  spectrum.  [See  also  Abstract  No.  1125 
(1912).]  T.  M.  L. 

1753.  Effect  of  Inierionic  Forces  of  the  Osmotic  Pressure  of  Electrolytes, 
S.  R.  Milner.  (Phil.  Mag.  25.  pp.  742-751,  May,  1918.)~A  thermodynamical 
treatment. 

1754.  Electrolytic  Regeneration  of  Chromic  Acid  from  Sulphate  Solutions, 
P.  Askenasy  and  A.  R6vai.  (Zeitschr.  Elektrochem.  19.  pp.  844-862, 
April  16, 1918.)— According  to  D.R.P.  199,248  and  Brit.  Pat.  9686  of  1907, 
G.  Adolph  and  A.  Pietzsch  avoid,  in  the  regeneration  of  chromic  acid  from 
chromium  sulphate  in  cells  without  diaphragm,  the  kathode  reduction  by 
adding  alkali  sulphate  or  acetate  to  the  electrolytic  ;  the  addition  is  to  lower 
the  kathode  potential.  The  authors  submit  this  process  to  a  searching 
inquiry ;  they  review  the  literature,  and  explain  under  what  conditions 
the  process  can  technically  be  carried  on  without  diaphragm.  The  concen- 
tration of  chromic  acid  should  not  exceed  100  gm./litre ;  when  the  kathode 
current  density  exceeds  200  amps./dm.',  which  is  advisable,  no  salt  addition 
is  required  ;  when  not,  additions  should  be  made  cautiously  ;  the  addition  of 
magnesium  or  of  chromium  sulphate  may  be  profitable,  but  it  all  depends  upon 
the  current  density  and  concentration  relations.  H.  B. 

1755.  Electrolytic  Separation  of  Copper  from  Tungsten  and  Molybdenum. 
W.  D.  Tread  well.  (Zeitschr.  Elektrochem.  19.  pp.  219-221,  March  1, 1918.) 
— The  electrolytic  separation  of  Cu  from  W  and  Mo  does  not  succeed  in 
KCN  solution.  But  copper  in  various  salts  can  be  separated  from  W  (as 
sodium  tungstate)  in  solution  of  concentrated  ammonia  by  currents  of  2  volts, 
with  stationary  or  rotating  electrodes.  The  separation  of  Cu  from  Mo  (as 
ammonium  molybdate)  requires  the  presence  of  alkali  sulphite  and  an  e.m.f. 
of  O'c)  volt ;  the  current  must  in  this  case  be  interrupted  within  a  few  mins. 
after  the  disappearance  of  the  blue  colour.  The  molybdenum  trioxide  should 
not  be  heated  above  450°,  and  not  in  a  Pt  crucible ;  a  porcelain  crucible 
should  be  used.  H.  B. 

1756.  Electrolytic  Preparation  of  Calcium  and  Calcium  Alloys,  W. 
Moldenhauer  and  J.  Andersen.  (Zeitschr.  Elektrochem.  19.  pp.  444- 
447,  June  1,  1918.)— Contrary  to  the  usual  statements  it  is  possible  to  obtain 
metallic  calcium  free  from  potassium  or  allo3rs  with  zinc  or  lead  (forming  the 
fused  kathodes)  from  mixtures  of  the  chlorides  of  Ca  and  K.  The  authors 
study  the  melting-points  of  the  chloride  mixtures.  The  mixture  85CaCls 
+  15KC1,  melting  at  680°  C,  yields  pure  Ca  or  pure  alloy  (Zn-Ca  contain- 
ing up  to  67  per  cent,  of  Ca,  and  Pb-Ca  up  to  82  per  cent,  of  Ca),  by 
the  Rathenan  method  and  currents  of  60  to  110  amps./cm.',  at  a  current 
efficiency  of  90  per  cent,  maximum.  The  mixture  40CaClt  +  60KC1  is 
unsuitable.  The  "  pure  "  calcium  generally  contains  less  than  0*1  per  cent 
of  potassium,  but  it  may  enclose  8  per  cent,  of  the  fused  electrolyte. 

H.  B. 
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1767.  New  Electric  Pendulum,  M.  Schanzer.  (Zeitschr.  Instrumentenk. 
88.  pp.  218-228/  July,  1918.) — Describes  a  new  form  of  apparatus  for  electric- 
ally maintaining  the  motion  of  a  pendulum.  The  energy  consumption  is 
very  small,  only  8  milliwatts  ;  and  the  ratio  of  the  length  of  arc  during  which 
the  pendulum  is  driven,  to  the  whole  swing,  is  about  1  :  18,  the  pendulum 
thus  swinging  freely  for  the  greater  part  of  its  motion.  The  pendulum  itself 
is  a  quartz  rod  110  cm.  long  and  1*8  cm.  diam.,  so  that  there  is  only  a  small 
variation  of  length  with  temperature.  The  whole  apparatus  can  be  enclosed, 
so  that  the  pendulum  can  swing  in  vacuo  if  required.  For  details  of  the 
mechanism  see  diagrams  in  original  paper.  A.  W. 

1768.  Small  Hydraulic  Testing  Machine,  Gen^.  (Rev.  de  Metallurgie, 
10.  pp.  1142-1146,  Sept.,  1918.)— Describes,  with  illusbrations,  the  Schiller 
testing  machine.  This  is  an  hydraulic  apparatus,  with  a  hand-worked  oil 
pump,  the  load  on  the  plunger  (and  hence  on  the  test-piece)  being  indicated 
by  pressure  gaages,  one  of  which  has  a  range  of  10  tons  and  is  automatically 
shut  o£F  at  that  pressure,  whilst  the  other  reads  up  to  50  tons.  Compression 
is  obtained  between  the  plunger-head  and  the  inside  of  the  principal  frame- 
work, which  is  of  the  form  of  a  chain  link.  Ball-impression  hardness  tests 
are  made  in  the  same  way,  with  the  addition  of  a  suitable  ball-holder.  For 
tensile  tests  another  framework  is  added,  and  tension  is  obtained  between  the 
principal  frame  and  the  crossbar  of  the  added  frame.  Tests  upon  a  ring- 
shaped  test-piece  appear  to  have  been  primarily  considered  in  the  design  of 
the  machine.  The  ring  surrounds  two  saddles  formed  upon  the  sides  of  the 
plunger-head  and  cylinder  respectively.  An  extension  indicator  provided 
with  the  machine  is  sensitive  to  1/1000  mm.  The  writer  points  out  that  this 
form  of  extensometer  only  indicates  the  elastic  limit  by  the  method  of 
loading  and  unloading,  and  noting  whether  any  permanent  set  has  occurred 
or  not ;  also  he  remarks  that  the  frame  supplied  for  tensile  tests  is  too  long 
for  ordinary  short  tensile  test-pieces,  as  it  takes  a  minimum  tested  length 
of  10  in.  The  compactness  of  machines  of  this  kind,  and  the  adaptability  of 
the  present  machine  to  a  variety  of  kinds  of  testing  are  its  principal  merits. 

F.  R. 
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1769.  Experiments  with  a  Tilting  Manometer  for  Measurement  of  Small 
Pressure-differences.  J.  R.  Pannell.  (Engineering,  96.  pp.  848-844,  Sept  12, 
1918.) — ^Xhe  pressure-gauge  itself  was  originally  designed  by  A.  P.  Chattock 
[Abstract  No.  848  (1901)],  and  the  writer  gives  some  notes  in  the  present 
paper  on  its  behaviour,  and  on  some  improvements  which  he  has  made.  The 
gauge  consists  of  a  glass  U-tube  of  somewhat  unusual  form,  mounted  on  a  metal 
tilting  frame,  photographs  of  which  are  given.  The  pressure-difiFerence  is 
measured  by  tilting  the  U-tube  instead  of  measuring  the  vertical  displace- 
ment of  the  surface,  errors  due  to  capillarity  being  thus  avoided.  Full  details 
of  the  apparatus  are  submitted,  and  the  method  of  using  the  gauge  described 
with  such  precautions  as  are  necessary.  The  gauge  is  sensitive  to  a  pressure- 
difiference  of  000006  in.  of  water,  or  0 000002  lb.  per  sq.  in.  This  head  would 
represent  less  than  1  %  on  the  velocity  of  a  current  of  air  at  0*4  ft.  per  sec, 
as  calculated  from  the  pressure  in  a  Pitot  tube.  The  fluids  employed  in  the 
gauge  were  pure  castor  oil  and  distilled  water,  but  trouble  was  experienced 
due  to  the  clouding  of  the  oil.  This  cloud  gradually  developed,  rendering 
the  gauge  very  unsensitive,  and  finally  making  it  impossible  to  observe  the 
position  of  the  separation  surface.  After  trial  of  a  considerable  number  of 
different  combinations  it  was  decided  that  pure  castor  oil  and  a  solution 
of  ordinary  bar  salt  in  distilled  water  gave  the  best  results.  The  high 
viscosity  of  castor  oil  is  not  usually  an  objection,  but  where  it  is,  pure  benzine 
can  be  substituted,  though  the  gauge  would  be  a  little  less  sensitive.  Solutions 
with  specific  gravities  varying  from  1001  to  1*07  were  tried,  and  the  107 
solution  was  decided  on  as  the  most  suitable.  Time-sensitivity  curves  are 
given,  and  show  that  the  sensitivity  of  the  castor-oil  water-gauge  falls  off  very 
rapidly.  An  interesting  fact  was  disclosed  in  that  after  the  gauge  had  been 
subjected  to  a  low  temperature  for  82  days  its  sensitivity  increased  with  rise 
of  temperature  due  to  the  fact  that  at  low  temperatures  the  clouding  condition 
causes  loss  of  sensitivity.  Height-sensitivity  curves  for  three  gauges  of 
different  dimensions  are  also  given,  and  show  the  gauge  to  be  most  sensitive 
with  a  moderately  high  bubble — a  result  confirmed  by  a  mathematical 
investigation  of  the  subject  by  Jones,  of  Madras.  Modifications  of  the 
gauge  finally  receive  attention.  H.  H.  Ho. 

1760.  Seismograpbic  Apparatus,  B.  Qalitzin.  (Acad.  Sci.  St  Peters- 
bourg,  Bull.  11.  pp.  666-676,  June  16,  1918.) — Observations  are  recorded  as 
made  with  two  instruments  of  the  author's  type  for  vertical  movements,  using 
galvanometric  registration.  A  plate  is  given  showing  the  character  of  the 
very  open  record.  Q  P.  B. 

1761.  Method  of  Increasing  and  Controlling  the  Period  in  Vertical-motion 
Seismographs.  F.  A.  Perret.  (Amer.  Journ.  Sci.  86.  pp.  297-800,  Sept, 
1918.)— To  obtain  a  satisfactory  vibration  period  in  seismographs  for 
recording  vertical  motion,  the  designers  of  such  instruments  are  generally 
under  the  necessity  of  employing,  for  the  suspension  of  the  weight,  a  long 
and  sensitive  spring  under  strong  tension.  The  use  of  such  a  spring,  how- 
ever, introduces  a  very  serious  defect  in  the  practical  working  of  the  instru- 
ment, viz.,  a  lack  of  stability  in  the  position  of  rest  due  to  the  effect  upon  the 
spring  of  variations  of  temperature.  The  result  is  a  continual  wandering 
of  the  recording  lever  from  its  normally  central  position,  which  cannot 
be  obviated  by  even  the  most  ingenious  compensating  devices.  Further- 
more, there  is  the  inherent  difficulty  of  the  large  amount  of  spring  required, 
whereby  any  slight  alterations  are  magnified  sevenfold.    It  occurred  to  the 
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author  that  the  variations  of  a  magnetic  field— due  to  relative  motion  of  the 
parts  of  an  instrument  in  action — might  be  utilised  as  a  counter-influence  to 
the  action  of  a  coarse  and  sti£F  spring,  thus  permitting  the  use  of  one  so  short 
and  robust  as  to  be  free  from  extreme  sensitiveness  to  temperature  and  other 
variations.  The  details  of  the  apparatus,  which  is  still  in  the  experimental 
stage,  are  then  carefully  described.  Anticipating  a  possible  criticism,  the 
writer  states  that  he  cannot  believe  any  variations  of  terrestrial  magnetism 
or  action  of  telluric  currents  at  the  time  of  an  earthquake  could  adversely 
affect  his  apparatus.  So  far  the  author  has  only  applied  magnetic  control  to 
seismographs  for  vertical  motion,  but  it  is  conceived  that,  in  many  cases,  a 
horizontal  pendulum  would  be  the  better  for  a  more  positive  self -centring 
factor  in  the  pendulum  per  se,  the  period  then  being  increased  tO  any  desired 
value  by  the  magnetic  control.  H.  H.  Ho. 

1762.  Horizontal  Flexure  of  Meridian  Instruments,  B.  Baillaud. 
(Comptes  Rendus,  157.  pp.  198-196,  July  21,  1918.)— A  method  of  deter- 
mining the  flexure  of  meridian  instruments  is  outlined,  involving  the 
measurement  of  collimation  readings  of  the  eyepiece  micrometer  and  circle 
for  a  series  of  multiple  reflections  from  a  plane  mirror  and  mercury  bath, 
the  line  of  intersection  of  the  two  reflecting  surfaces  being  adjusted  perpen- 
dicular to  the  meridian.  The  method  is  to  be  tried  with  the  large  meridian 
circle  at  the  Nice  Observatory.  C.  P.  B. 

1763.  The  Molecular  Air-pump,  W.  Gaede.  (Ann.  d.  Physik,  41.  2. 
pp.  887-880,  June  8,  1918.)— The  pump  itself  has  been  described  in  Abstract 
No.  1608  (1912),  and  little  additional  information  is  here  given ;  the  second 
part  of  the  paper,  however,  deals  with  certain  points  in  the  kinetic  theory  of 
gases.  Some  confirmation  of  the  correctness  of  the  view  that  the  action 
of  the  pump  depends  upon  molecular  movements  is  afforded  by  temperature 
measurements  conducted  by  the  author.  As  the  temperature  of  a  gas  depends 
upon  the  velocity  of  the  molecules,  a  thermal  kinetic  effect  should  be  observ- 
able in  the  molecular  pump  corresponding  to  its  hydrodynamic  effect,  even 
if  no  temporary  variations  of  pressure  occur.  When  the  cylinder  [see  Fig.  in 
Abstract  No.  1608  (1912)]  rotates  clockwise,  the  gas  molecules  should  strike 
the  upper  surface  of  C  with  increased  velocity,  and  the  lower  surface  with 
diminished  velocity,  and  the  upper  surface  should  become  warmer  than  the 
lower  surface.  By  the  aid  of  a  thermo-couple  these  kinetic  heat-differences 
were  actually  proved  to  exist  so  soon  as  the  pressure  was  sufficiently  low 
to  allow  the  free  paths  of  the  moving  molecules  to  become  larger  than  the 
dimensions  of  the  groove ;  this  takes  place  when  the  pressure  sinks  below 
0*001  mm.  At  this  pressure  the  volume  of  air  removed  per  sec.  has  its  max. 
value  of  1880  cm.'.  This  kinetic  heat  effect,  the  autiior  points  out,  is  meteoro- 
logically interesting.  A  meteorite  passing  through  the  upper  atmosphere  is 
under  the  reversed  conditions  of  the  blade  C,  because  the  meteorite  rushes 
at  great  speed  through  the  relatively  stationary  air  molecules,  whilst  in  the 
pump  the  blade  is  at  rest  and  the  molecules  are  being  rushed.  Accepting 
the  meteorological  data  of  Wegener,  the  author  calculates  that  temperatures 
of  about  5000^  and  8000°  C.  would  be  attained  by  meteorites  at  altitudes  of 
100  km.  and  200  km.  respectively,  owing  to  the  kinetic  heat  effect.    L.  H.  W. 

1764.  The  Large  Comparator  of  the  German  Imperial  Standards  Verification 
Commission,    W.  K6sters.    (Zeitschr.  Instrumentenk.  88.  pp.  288-247,  Aug., 
1918.)— Illustrated  description. 
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1765.  Simple  Comparator  for  Tesltng  of  End-gauges  up  to  Five  Metres  in 
Length,  W.  Breithaupt.  (Zeitschr.  Instrumentenk.  88.  pp.  226-227|  July, 
1918.) 

1766.  Gyroscope  Mechanism,  J.  W.  Gordon.  (Engineering,  96.  pp.  275- 
277,  Aug.  29, 1918.) — Describes  an  arrangement  by  which  the  gyroscope  may 
be  used  to  turn  an  applied  moment  of  force  through  a  right  angle  as  a  bdl- 
crank  lever  turns  a  force  through  a  right  angle.  E.  H.  B. 

1767.  Measurement  by  RadiO'telegraphy  of  the  Difference  of  Longitude  between 
Paris  and  Washington.  B.  Baillaud.  (Comptes  Rendus,  157.  pp.  165-171| 
July  21, 1918.  Lumiere  lElectr.  28.  pp.  205-208,  Aug.  16, 1918.)— This  is  a  report 
presented  to  the  Academy  of  Sciences  of  the  results  obtained  by  a  French 
Mission  under  the  direction  of  Renaud  and  Bourgeois.  The  radio-telegraphic 
stations  at  the  Eiffel  Tower  and  at  Arlington  were  respectively  utilised.  The 
astronomical  observations  were  made  with  the  prismatic  astrolabe  and  chrono- 
meter. The  radio-telegraphic  comparisons  were  made  during  the  observations 
by  a  thu-d  operator  who  had  to  compare  his  chronometer  with  those  of  the 
Marine  and  War  Departments,  which  made  separate  observations,  by  the 
method  of  coincidences.  To  these  three  groups  at  each  station  was  added  at 
Arlington  the  photographic  registration  of  the  signals.  The  radio-telegraphic 
comparisons  were  made  by  means  of  800  signals  constituted  of  lines  of  half  a 
second  of  which  the  commencements,  spaced  regularly  about  (1—1/120  sec), 
properly  speaking,  formed  the  signals.  The  two  stations  sent  alternatively 
like  signals  by  groups  of  four.  Of  the  dozen  series  of  trials  three  were  abso- 
lutely  fruitless  owing  to  disturbances  by  extraneous  transmissions  ;  five  were 
partially  satisfactory ;  but  only  the  series  of  March  28  and  April  1  were  com- 
pletely satisfactory  on  both  sides.  These  have  permitted  of  sufficiently  pre- 
cise determination  of  the  duration  of  the  time  of  transmission  between  the 
two  stations,  distance  6175  km.  The  values  obtained  for  the  double  of  this« 
duration  were  respectively  0066  sec.  and  0*068  sec.  The  last  was  adopted  as 
being  the  most  trustworthy.  The  observations  of  the  War  Department  made 
the  corresponding  value  to  be  0*04  sec.  The  difference  of  personal  equation 
between  the  two  observers  of  the  Marine  Department  respectively  at  Paris 
and  at  Washington  was  determined  by  a  series  of  observations  comprising  60 
stars.  It  was  found  to  be  0*065  sec.  Making  allowance  for  the  above  and 
other  possible  sources  of  error  which  are  referred  to  in  the  report,  the  new 
determination  of  the  difference  of  longitude  (1918)  is  larger  by  0*046  sec.  than 
the  old.  Regarding  the  photographic  registration  of  the  signals  at  Arlington, 
experience  showed  that  the  rh3rthmic  signals  from  Paris  were  sufficiently 
intense  and  could  be  distinguished  from  atmospheric  disturbances  except 
when  the  latter  were  very  strong.  E.  O.  W. 

1768.  Stretching  and  Breaking  of  Sodium  and  Potassium.  B.  B.  Baker. 
(Phys.  Soc,  Proc.  25.  pp.  286-288 ;  Discussion,  p.  288,  June,  1918.)— When 
stretched,  wires  of  sodium  or  potassium  do  not  collapse  to  a  point  or  break  off 
suddenly,  but  collapse  from  two  opposite  sides  into  a  chisel  end,  just  as 
Andrade  found  with  wires  of  solid  mercury.  Further,  when  the  sodium  or 
potassium  wire  is  prepared  by  allowing  the  molten  metal  to  solidify  in  a 
narrow  glass  tube  and  removing  by  means  of  a  rod,  it  exhibited  when  stretched 
two  sets  of  equidistant,  encircling  rings,  crossing  one  another  and  lying  in 
planes,  making  an  angle  of  about  45^  with  the  axis  of  the  wire.  Members  of 
the  two  sets  touch  along  the  line  of  greatest  thinning  and  bisect  each  other 
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along  the  line  where  no  thinning  occurs.  As  the  wire  is  stretched  to  the 
breaking-point,  the  rings  become  more  clearly  marked  but  remain  unchanged 
in  position  or  slope.  One  set  of  rings  is  usually  much  more  distinct  than  the 
other.  Mercury  wires  also  exhibit  two  sets  of  rings,  which  are  here  very 
much  finer  and  closer  together  than  with  sodium  or  potassium.  These  wires 
thus  appear  to  exhibit  the  behaviour  of  plastic  metals  in  one  direction  and 
that  of  brittle  metals  in  the  perpendicular  direction.  The  author  suggests  that 
the  portions  of  the  metal  brought  into  play  are  in  the  form  of  cubes,  which, 
when  placed  so  that  a  plane  through  two  opposite  edges  is  parallel  to  the  axis 
of  the  wire,  would  allow  of  lateral  contraction  by  faces  sliding  one  over 
another  in  one  direction  only  and  not  in  the  direction  at  right  angles. 

T.  H.  P. 

1769.  Density  of  Aluminium,  F.  J.  Brislee.  (Faraday  Soc.,  Trans.  9. 
pp.  163-178,  July,  1918.  Engineering,  95.  pp.  780-781,  June  6,  1918.)— 
Numerous  determinations  show  that  generally  the  density  of  aluminium  is 
increased  by  annealing  and  decreased  by  cold  working;  the  following  are 
some  examples,  each  the  mean  of  sevend  determinations  [see  also  Abstract 
No.  1808  (1912)]  :— 


Condition  of  Aliuninium. 


Density. 


As  cast    

Same,  annealed  14  hours  at  450° 
Same,  annealed  twice        „ 
Same,  annealed  8  times    „ 

Wire,  hard  drawn    

Same,  annealed  at  450°   

Sheet,  as  rolled  cold 

Same,  annealed  2  hours  at  560° 
Same,  annealed  22  „ 


2-7059  ±  0-00044 
2-7060  ±  0-0002 
2-7067  ±  0-0002 
2-7060  ±  0-0002 

2-7026  ±  0-0004 
2-7057  ±  00005 

2-7076  ±  0-0002 
2-7086  ±  0-0002 
2-7085  ±  0-0001 


Several  photomicrographs  show  the  structures  of  the  samples.  The  ingot  as 
cast  or  annealed  is  polyhedric ,-  so  also  is  the  worked  and  annealed  metal. 
The  structures  of  the  cold-worked  samples  were  apparently  amorphous,  but 
the  hot-worked  metal  showed  elongated  grains.  It  is  considered  that  the 
density  changes  agree  with  the  theory  of  the  production  of  the  amorphous 
state.    The  return  to  the  crystalline  condition  by  annealing  is  relatively  slow. 

F.  R. 

1770.  The  Transition  from  the  Elastic  to  the  Plastic  State  in  Mild  Steel, 
A.  Robertson  and  G.  Cook.  (Roy.  Soc,  Proc.  Ser.  A.  88.  pp.  462-471, 
July  1,  1918.) — The  sudden  extension  of  the  test-piece  and  the  accompanying 
drop  of  the  beam  of  the  testing  machine,  indicates  that  some  reduction  of 
the  stress  in  a  specimen  of  mild  steel  takes  place  at  the  yield-point.  An 
arrangement  has  been  designed  ensuring  axial  loading  and  limiting  the 
extension  after  yield  by  causing  the  load  to  be  taken  jointly  by  the  test-piece 
(I  in.  diam.),  and  two  bars  of  mild  steel  (}  in.  diam.).  Extensometers  were 
attached  to  the  latter,  so  that  the  load  occurring  in  them  at  any  time  was 
determinable.  When  the  specimen  yielded,  an  increased  load  was  taken  up 
by  the  two  bars  from  which  increase  the  percentage  reduction  of  stress  in 
the  test-piece  before  and  after  yield  was  calculated  and  found  to  be  as  high 
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as  86  and  as  low  as  17.  In  the  majority  of  cases  (9  in  12),  however,  the 
values  ranged  from  24  to  80.  These  variations  are  ascribed  to  (1)  slight  devia- 
tion from  truly  axial  loading,  and  (2)  slight  variations  in  composition  or  heat 
treatment  of  the  material.  A  test  made  with  a  modified  Martens'  extenso- 
meter  indicates  that  the  ''drop"  is  a  phenomenon  associated  with  the 
breakdown  from  the  elastic  state,  and  that  the  reduced  stress  remains  at 
a  fairly  constant  value  over  a  total  strain  ecjual  to  several  times  the  magni- 
tude of  the  elastic  strain.  The  case  of  non-uniform  stress  was  also  studied 
in  bending  and  torsion.  In  bending  the  reduction  of  stress  lies  between  26 
and  88  per  cent,  while  in  torsion  it  is  probably  somewhat  greater  than  25  per 
cent.  F.  C.  A.  H.  L. 

1771.  Flow  of  Anisotropic  Liquids  in  a  Magnetic  Field,  M.  W.  Neufeld. 
(Ph3r8.  Zeitschr.  14.  pp.  646-650,  July  16, 1918.)— Since,  according  to  Bose's 
swarm  theory,  anisotropic  crystals  set  themselves  parallel  to  a  magnetic  field, 
and  should  experience  less  viscous  resistance  to  flow  when  pointing  along  a 
capillary  tube,  the  author  examined  the  capillary  flow  of  anisaldazin  and 
^asoxyanisol  in  a  magnetic  field  under  pressures  of  9  cm.  and  61  cm.  Hg. 
No  effect  of  the  magnetic  field  could  be  observed.  This  indicates  that  Bose's 
swarms  are  much  smaller  than  hitherto  thought.  That  being  so,  a  new 
explanation  of  the  connection  between  pressure  and  outflow  must  be 
sought  E.  E.  F. 

1772.  Stationary  Flow  of  Compressible  Fluids,  O.  Janzen.  (Phys. 
Zeitschr.  14.  pp.  689-648,  July  15)  1918.)— A  theoretical  investigation  of  the 
resistance  of  air  when  it  can  no  longer  be  regarded  as  incompressible.  A 
cylinder  is  placed  in  a  uniform  current  with  its  axis  normal  to  it  It  is  shown 
that  up  to  velocities  of  some  100  m./sec.  the  compressibility  of  the  air  exerts 
Very  little  influence  upon  the  stream-lines ;  but  this  influence  increases  with 
:the  square  of  the  speed.  The  cylinder  experiences  no  resistance  to  its 
motion  except  that  due  to  viscosity.  The  method  used  by  the  author  is  that 
of  the  velocity  potential.  The  same  method  can  be  used  for  the  solution  of 
other  problems  concerning  compressible  fluids  when  the  solution  for  income 
pressible  fluids  is  given.  E.  E.  F, 

1773.  Distribution  of  Stress  due  to  a  Rivet  in  a  Plate,  E.  G.  Coker  and 
W.  A.  Scoble.  (Inst  Naval  Architects,  Trans.  56.  pp.  207-218,  1918, 
Engineering,  95.  pp.  489-442,  March  28,  1918.)— A  further  application  of  the 
author's  photoelastic  method  of  investigation  [see  Abstract  No.  906  (1918)]. 

L.H.W. 

1774.  Reflection  of  Shearing  Deformation  at  the  Boundary  of  Two  Liquids, 
A.  Finzel.  (Deutsch.  Phys.  Gesell.,  Verb.  16.  15.  pp.  645-667,  Aug.  16, 1918.) 
—A  theoretical  investigation  followed  by  an  experimental  examination  of  the 
reflection  with  mercury  and  with  glycerine ;  approximate  agreement  between 
theory  and  experiment  being  found.  L.  H.  W. 

1776.  Oscillations  about  a  Position  of  Equilibrium,  H.  J.  E.  Beth.  (PhiL 
Mag.  26.  pp.  268-824,  Aug.,  1918.)— Mathematical. 

1776.  Two-dimensional  Motion  of  a  Frictionless  Liquid,    W.  B.  Morton. 
(Roy.  Soc,  Proc.  Ser.  A.  89.  pp.  106-124,  Aug.  19, 1918.)— A  theoretical  paper 
which  should  be  referred  to  in  the  original. 
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1777.  Distribution  of  Wind  Velocity  about  a  Circular  Rod,  J.  T.  Morris. 
(Engineering,  96.  pp.  178-181,  Aug.  8,  1918.)— Describes  investigations  made 
with  a  hot-wire  Wheatstone-bridge  apparatus.  The  results  obtained  are 
illustrated  by  elaborate  polar  curves  which  show  the  forward  cushioning  and 
rear  screening  influence  of  the  rod  in  a  transverse  wind  current  near  the 
surface  of  the  rod.  These  influences  tend  to  disappear  as  the  distance  from 
the  rod  increases.  The  original  article  should  be  consulted,  as  the  diagrams 
are  not  suitable  for  reproduction.  C.  A.  B. 


1778.  Structure  of  Diamond,  W.  H.  Bragg  and  W.  L.  Bragg. 
(Nature,  91.  p.  667,  July  81,  1918.) — The  authors  have  applied  the  new 
methods  of  investigation  involving  the  use  of  X-rays  to  the  case  of  the 
diamond,  and  have  arrived  at  the  knowledge  of  its  structure,  which  ia 
extremely  simple,  as  follows : — Every  carbon  atom  has  four  neighbours  at 
equal  distances  from  it  and  in  directions  symmetrically  related  to  each 
other.  The  directions  are  perpendicular  to  the  four  cleavage  or  (1.1.1.) 
planes  of  the  diamond  ;  parallel,  therefore,  to  the  four  lines  which  join  the 
centre  of  a  given  regular  tetrahedron  to  the  four  corners.  The  elements 
of  the  whole  structure  are  four  directions  and  one  length,  the  latter  being 
1*62  X  10""  cm.  If  the  structure  is  looked  at  along  a  cleavage  plane  it  is  seen 
that  the  atoms  are  arranged  in  parallel  planes  containing  equal  numbers 
of  atoms,  but  separated  by  distances  which  alternate  and  are  in  the  ratio 
8 : 1  (viz.  1'62  and  0'61  each  x  KM  cm.).  It  is  a  consequence  of  this 
arrangement  that  no  second-order  spectrum  is  reflected  by  the  (1.1.1.) 
planes,  although  spectra  of  the  first,  third,  fourth,  and  fifth  orders  are 
found.  It  was  this  fact  that  suggested  the  structure  here  described. 
Several  tests  may  be  applied  and  all  are  satisfied. 

Zincblende  appears  to  have  the  same  structure,  but  the  (1.1.1.)  planes 
contain  alternately  only  zinc  and  only  sulphur  atoms.  In  this  way  the  crystal 
acquires  polarity  and  becomes  hemihedial.  E.  H.  B. 


1779.  Formation  of  Molecules  from  Thomson* s  Atoms,  A.  C.  Crehore. 
(Phil.  Mag.  26.  pp.  26-84,  July,  1918.)— The  equilibrium  configurations  for 
various  numbers  of  electrons,  as  calculated  by  J.  ].  Thomson,  are  such  as 
would  result  from  the  assumption  that  electric  force  is  propagated  with 
infinite  speed  instead  of  with  the  speed  of  light.  The  investigations  h^e 
considered,  however,  lead  the  author  to  believe  that  this  assumption  will  not 
essentially  modify  the  configurations,  while  it  greatly  simplifies  the  formulao. 
It  is  therefore  adopted  by  the  author,  together  with  the  assumption  that  the 
rings  of  electrons  are  true  circles.  The  experimental  evidence,  however, 
suggests  that  they  are  not  true  circles,  except  in  combinations  contain- 
ing only  a  single  ring,  but  only  approximately  circular.  If  this  is  a  fact, 
the  theoretical  difficulties  are  increased.  To  use  such  atoms  as  a  basis  for 
calculating  the  molecules  of  compounds  we  must  know  the  relative  radii 
of  the  orbits  of  the  various  electrons,  and  their  exact  equilibrium  positions. 
The  author  attempts  to  obtain  these  data  approximately  by  means  of  experi- 
mental models  of  atoms  in  which  all  the  electron  orbits  are  in  the  same  plane. 
The  difficulties  of  the  solution  almost  necessitate  this  assumption,  and  the 
results  seem  to  indicate  the  probability  of  its  being  the  actual  arrangementi 
The  equilibrium  configuration  being  experimentally  obtained  and  measured, 
the  electrostatic  forces  between  them  are  calculated,  and  to  these  are  then 
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added  the  separately  calculated  forces  brought  into  play  by  the  orbital 
motions. 

The  author  states  the  experimental  problem  to  be  solved  as  follows : — 
"Given  a  number  of  equal  bodies  confined  to  one  plane  and  perfectly  free  to 
move  in  that  plane  without  friction,  where  will  each  come  to  rest  in  stable 
equilibrium  if  we  suppose  that  they  are  acted  upon  by  forces  obeying  two 
di£Eerent  laws  ?  First,  that  each  body  is  attracted  toward  one  common  centre 
by  a  force  proportional  to  its  displacement  from  that  centre ;  and  second, 
that  each  of  the  bodies  repels  each  of  the  others  by  a  force  inversely  propor- 
tional to  the  square  of  the  distance  between  them.  These  are  the  assump- 
tions made  with  reference  to  the  electrons  within  the  sphere  of  positive 
electrification  of  the  atom."  In  the  floating  magnet  figures  these  conditions 
are  obviously  very  imperfectly  fulfilled,  and  the  central  rings  are  found  to 
form  sooner,  as  magnets  are  added,  than  as  calculated.  The  author  replaces 
the  magnets  by  electrostatically  charged  spheres  of  steel  or  Al  turned  to 
uniform  gauge  with  the  greatest  accuracy  attainable.  The  spheres  were 
suspended  from  fine  copper  wires,  or  from  silk  fibres  moistened  with  glycerine, 
and  charged  to  between  5000  and  10,000  volts.  A  storage  battery  would 
have  been  the  ideal  source  :  the  actual  method  employed  was  connection,  by 
means  of  a  synchronous  motor,  to  alternating  potential  at  selected  points 
of  its  phase,  with  condenser  charged  and  discharged  at  each  cycle,  the 
rapidity  of  succession  being  such  as  to  make  the  application  of  the  power  in 
efiEect  continuous.  The  spheres  were  immersed  in  castor  oil,  having  the 
specific  inductive  capacity  4*7,  and  which  is,  moreover,  viscous  at  ordinary 
temperatures,  and  therefore  prevents  oscillation.  It  is  also  quite  transparent, 
which  is  advantageous  for  securing  photographs.  The  figures  were  then 
controlled  so  as  to  make  them  agree  with  the  calculated  ones,  the  method 
finally  adopted  for  control  being  to  surround  the  whole  S3rstem  by  an  iron- 
wire  screen  80*6  cm.  in  diam.  and  58  cm.  high  resting  upon  a  flat  steel  plate, 
the  distance  of  which  below  the  spheres  was  adjustable.  With  a  single  ring 
the  charges  will,  from  symmetry,  be  equal.  With  more  rings  the  relative 
charges  should  be  measured,  but  this  has  not  yet  been  done.  Photographs  and 
interesting  curves  of  experimental  results  are  given,  serving  by  their  smooth- 
ness to  test,  in  a  measure,  the  experimental  work.  Take,  e^,  the  curve 
through  the  stable  combinations  6-4,  7-4,  8-4,  9-4, 10-4,  showing  a  systematic 
law  of  change,  jumping  suddenly,  for  15  electrons,  to  the  next  broken  line. 

To  indicate  calculation  procedure  consider  a  pair  of  atoms,  each  con- 
taining two  electrons  within  a  positive  sphere,  placed  with  the  axes  of  their 
orbits  coincident,  and  their  planes  parallel,  with  the  electrons  in  phase, 
all  lying  in  the  same  meridian  plane.  A  series  is  then  obtained  giving  the 
electrostatic  force  between  the  atoms  as  a  function  of  the  distance ;  and  the 
total  force,  controlled  by  the  principal  term,  is  found  to  be  a  repulsion 
varying  as  the  inverse  sixth  power  of  the  distance.  The  revolution  of  the 
electrons  around  the  common  axis  gives  rise  to  an  attraction,  superimposed 
on  the  repulsion,  and  varying  as  the  inverse  fourth  power  of  the  distance. 
At  the  balancing  point  the  equilibrium  is  found  to  be  unstable,  and  the  fixed 
distance  at  which  stable  equilibrium  is  finally  attained  depends  on  the  orbital 
speed,  and  is  probably  many  times  greater  than  the  radius  of  the  orbits.  This 
distance  between  the  atoms  may  be  regarded  as  of  the  order  of  magnitude  of 
the  dimensions  of  molecules,  which  are  therefore  of  an  entirely  di£Eerent  order 
of  magnitude  from  the  atoms  of  which  they  are  composed.  With  increasing 
distance  the  electrostatic  attraction  will  become  less  than  the  gravitational 
attraction  varying  as  the  inverse  square.  There  is,  therefore,  a  second  critical 
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distance,  accounting  for  the  existence  of  the  molecular  range,  at  which  the 
law  of  gravity  changes.  In  calculating  the  forces  between  the  atoms,  the 
atoms  are  assumed  to  remain  sensibly  at  a  constant  distance  during  several 
revolutions  of  the  electrons  in  each,  and  so  expressions  are  obtained  for 
the  instantaneous  values  of  the  four  component  forces  as  functions  of  the 
time.  These  are  resolved  along  the  hne  joining  the  centres  of  the  orbits  ; 
perpendicular  to  this  line  in  the  plane  of  the  meridian  of  e ;  and  perpen- 
dicular to  each  of  these  directions  along  the  circle  of  latitude.  The  averaging 
of  the  first  of  these  components  over  a  long  period  of  time  gives  the  attrac- 
tion, or  repulsion,  along  the  line  of  centres,  which  the  two  electrons  con- 
tribute to  the  force  between  the  atoms.  When  two  atoms  are  in  equilibrium 
forming  a  molecule  it  is  shown  that  if  their  electrons  are  displaced  a  little 
from  a  fixed  phase  relation,  the  moment  of  the  forces  tends  to  return  them  to 
their  original  phase  relation,  and  they  are  again  in  phase  equilibrium.  The 
author  considers  that  if  the  periods  are  nearly  the  same  they  will  become 
synchronised  during  the  process  of  forming  a  stable  molecule,  so  that  the 
solution  of  the  equations  on  the  assumption  of  equal  angular  velocities  is 
of  primary  importance.  The  parallelism  of  the  orbital  planes  is  a  condition 
of  stable  equilibrium.  If  the  axis  of  rotation  is  slightly  disturbed,  there  are 
forces  tending  to  return  it  to  parallelism,  and  at  the  same  time  giving  the 
whole  system  all  the  effects  of  gyroscopic  motion,  but  of  a  peculiarly  modified 
character  arising  from  the  flexibility  of  the  rings  of  the  electrons.  The 
methods  of  extending  the  calculations  to  rings  of  many  electrons  are  dealt 
with. 

For  three  atoms  in  a  molecule  there  are  shown  to  be  at  least  two  stable 
positions  differing  in  degree  of  stability,  and  one  case  is  calculated  with  four 
atoms  in  the  molecule.  This  might  represent  a  ring  of  three  hydrogen  atoms 
with  one  nitrogen  atom  at  the  apex  of  the  right  cone  of  which  the  ring  forms 
the  base.  The  addition  of  another  atom  increases  considerably  the  distances 
necessary  for  equilibrium,  and  a  case  calculated  might  represent  carbon  with 
a  ring  of  four  hydrogen  atoms.  If  nitrogen,  oxygen,  fluorine  were  suc- 
cessively substituted  for  carbon,  the  distances  would  increase  for  each  sub- 
stitution, so  that  the  carbon  compound  would  be  the  most  stable,  and  the 
fluorine  compound  the  least  stable  of  the  series.  Even  in  the  first  case, 
however,  the  dimensions  seem  too  great  for  the  long-continued  existence 
of  the  molecule,  but  if  two  of  the  hydrogen  atoms  are  removed  from  the 
upper  to  the  lower  ring  of  the  carbon  atom,  the  distance  between  the  carbon 
and  hydrogen  atoms  is  almost  halved.  The  substitution  of  nitrogen  for 
carbon  in  this  case  would  give  rise  to  methane,  or  marsh  gas,  with  somewhat 
less  stability. 

The  series  obtained  not  being  convergent  does  not  give  the  force  close  to 
an  atom,  so  as  to  show  what  becomes  of  a  charge  drawn  towards  an  atom, 
thus  forming  an  ion.  The  equations  show,  however,  that  it  is  false  to  assume 
that  the  charge  in  an  atom  has  an  effect  equivalent  to  that  of  the  same 
charge  at  the  centre  of  the  sphere ;  neutral  atoms  can,  therefore,  attract  or  repel, 
and  it  becomes  unnecessary  to  assume  the  loss  or  gain  of  electrons  by  an 
.atom  in  order  to  account  for  these  actions.  Moreover,  with  a  Thomson  atom, 
containing  a  small  number  only  of  electrons,  the  loss  or  gain  of  an  electron 
could  hardly  be  imagined  as  taking  place  without  completely  changing  the 
character  of  the  atom. 

With  respect  to  the  possibility  of  accounting  for  gravitation  by  the  electric 
forces  the  author  points  out  that  the  only  way  as  yet  found  to  obtain  terms 
with  the  inverse  square  of  the  distance  is  by  the  assumption  of  sjmchronous 
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revolution  of  the  electrons  at  a  great  distance  apart.  The  probabilities 
against  such  synchronous  motions  are  very  great,  except  at  molecular 
distances,  when  a  rigid  connection  has  been  established  between  the  atoms 
of  a  molecule.  It  was  found,  however,  that  the  orbital  motions  of  the 
electrons  must  depart  somewhat  from  circularity ;  and  whether  or  not  any 
terms  may  be  found,  due  to  the  gyroscopic  motions  of  the  atoms,  that  will 
give  rise  to  a  force  varying  as  the  inverse  square  of  the  distance  is  worth 
investigating.  G.  W.  de  T. 

1780.  spectroscopic  Resolution  of  an  Arbitrary  Function,  C.  V.  Burton. 
(Phys.  Soc.,  Proc  25.  pp.  245-251 ;  Discussion,  pp.  251-252,  June,  1018.)— An 
ordinary  grating  has  periodic  rulings,  and  a  spectrum  obtained  by  means  of 
it  is  chsiracteristic  of  the  radiation  entering  the  spectroscope  slit.  But  if  the 
radiation  is  homogeneous,  while  the  distribution  of  the  rulings  is  arbitrary,  we 
obtain  a  spectrum  characteristic  of  the  grating.  It  is  thus  found  to  be  theo- 
retically possible  to  resolve  spectroscopically  a  given  arbitrary  function  into 
its  harmonic  constituents.  The  "  permeability  "  of  a  photographic  negative 
at  any  point  being  defined  as  the  square  root  of  the  reciprocal  of  the 
"  density,"  the  first  step  is  to  make  an  "  equivalent  grating."  This  is  a  plate 
whose  permeability  (variable  in  one  dimension  only)  has  at  any  point  x  the  value 
Al+  B^(*),  where  A  and  B  are  constants.  When  this  (transmission)  grating 
takes  its  place  in  a  spectroscope  whose  slit  is  fed  with  homogeneous  li^t,  the 
spectrum  of  the  function  ^(x)  can  be  seen  or  photographed.  Suitably  inter- 
preted, it  gives  us  the  periodogram  of  ^  (x),  A  device  is  described  which,  it 
is  hoped,  may  prove  useful  for  determining  the  phases  of  the  various  harmonic 
constituents.  The  theory  of  the  proposed  method  of  resolving  functions  is 
discussed,  and  is  as  complete  as  that  of  ordinary  spectroscopy,  while  in  one 
respect  it  is  more  simple ;  for,  since  the  light  entering  the  spectroscope  slit  is 
entirely  of  one  wave-length,  the  comparison  of  intensities  of  spectral  lines 
(whether  visually  or  photographically)  is  facilitated.  Some  preliminary 
practical  tests  are  now  being  made.  In  the  discussion,  the  author  stated  that 
he  thought  Rayleigh's  method  [Abstract  No.  1868  (1908)]  had  great  advan- 
tages. Also  (in  reply  to  Sears)  that  the  present  method  gave  the  periodogram 
of  a  function  as  it  was  given  by  Fourier's  double  integral  theorem,  and,  in 
analysing  a  column  of  numerical  values,  the  method  would  give  all  the  detafl 
that  was  actually  involved  in  the  figures  themselves.  Eagle  made  reference 
to  the  analysis  of  a  function  extending  over  a  limited  range  into  the  ordinary 
Fourier's  series,  pointing  out  that  it  would  be  necessary  to  repeat  this  function 
end  to  end  a  very  large  number  of  times  in  the  grating.  A.  W. 

1781.  Isostasy  in  the  Alps.  A.  Prey.  (Akad.  Wiss.  Wien,  Ber.  121.  2a. 
pp.  2467-2518,  £>ec.,  1912.)— A  long  discussion  is  given  of  the  gravitational 
distribution,  based  on  observations  in  the  Tyrol,  with  tabular  summaries  of 
the  densities  and  widths  at  eighteen  selected  longitudes,  and  groupings  of  the 
formations  with  their  mean  elevations.  C.  P.  B. 

1782.  Suspension  of  Particles  in  Air  Eddies.  W.  Schmidt  (Meteorolog. 
Zeitschr.  80.  pp.  171-174,  April,  1918.)— Small  particles  under  the  action  of 
gravity  fall  through  still  air  with  a  velocity  which  does  not  exceed  a  value 
that  is  determined  from  Stokes*  formula.  If  the  air  is  rotating  uniformly 
like  a  solid  about  an  horizontal  axis,  the  motion  of  a  falling  particle 
relative  to  the  air  is  such  that  its  direction  of  motion  changes  uniformly,  itf. 
the  relative  path  is  a  circle.    The  time  taken  in  describing  the  circle,  is  equal 
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to  the  time  of  a  complete  revolution  of  the  air,  and  it  thus  follows  that  the 
actualpath  of  the  particle  is  a  circle  with  its  centre  at  a  point  distant  horizon- 
tally from  the  centre  of  the  vortex  by  an  amount  equal  to  the  radius  of  the 
relative  path.  In  consequence  of  the  vortex  motion  the  particle  though 
continually  falling  with  regard  to  the  adjacent  air,  is  in  this  way  kept  con- 
tinually within  the  vortex,  provided  the  latter  does  not  change  in  position  or 
intensity  beyond  certain  limits.  This  is  adduced  as  a  possible  explanation  of 
the  retention  in  the  air  of  the  small  droplets  of  water  which  form  clouds  and 
also  of  the  growth  of  successive  layers  of  ice  around  hail-stones,  it  being  con- 
sidered that  the  growth  takes  place  during  the  time  that  the  newly  formed 
stone  is  retained  within  the  boundary  of  a  vortex  of  air  of  suitable  intensity. 

R.C. 

1783.  Theoretical  Computation  of  Temperature-distribution  in  the  Free 
Atmosphere  on  Occasions  of  Fohn,  F.  Pockels.  (Meteorolog.  Zeitschr.  80. 
pp.  216-222,  May,  1918.)— This  is  a  mathematical  discussion  of  the  form  of 
stream-lines  over  obstacles  of  suitable  mathematical  shape  which  are  not  dis- 
similar in  their  main  outlines  to  mountains  ;  and  a  computation  of  the  rate  of 
fall  of  temperature  over  different  portions  of  the  obstacles.  An  interesting 
result  is  that  the  deflection  of  the  stream-lines  in  the  air  flowing  over  an 
obstacle  is  not  confined  to  the  lowest  layers,  but  extends  upwards  to  very 
considerable  heights.  R.  O. 

1784.  Simultaneous  Interdiurnal  Changes  of  Pressure  and  Temperature  on 
the  Sonnblick  and  at  Salzburg,  with  Remarks  on  Aperiodic  Fluctuations  of 
Pressure,  J.  v.  Hann.  (Akad.  Wiss.  Wieu,  Ber.  122.  2a.  pp.  46-186,  Jan., 
1918.)— Salzburg  lies  about  due  north  of  Sonnblick  at  a  distance  pf  88  km. 
The  heights  above  sea-level  are  respectively  481  m.  and  8105  m.  Since 
changes  of  weather  usually  come  from  the  west  they  affect  both  places  nearly 
simultaneously,  so  that  on  the  average  the  horizontal  distance  between  the 
stations  may  be  disregarded  and  they  may  be  supposed  to  be  in  vertical  line 
as  regards  changes  of  pressure  and  temperature.  The  mean  change  of 
pressure  from  one  day  to  the  next  (interdiurnal  variation),  may  be  expressed 
by  computing  the  means  of  the  positive  and  negative  changes  separately.  On 
the  Sonnblick  both  of  these  quantities  are  about  2J  mm. ;  the  negative  being 
slightly  larger  than  the  positive.  At  Salzburg  the  quantities  are  about  8J  mm. 
The  ratio  between  the  values  for  the  two  stations  agrees  well  with  the 
theoretically  computed  ratio.  For  temperature  the  corresponding  interdiurnal 
changes  are  on  the  mean  for  the  year  2*54°  C.  for  the  Sonnblick  and  2*88°  C. 
for  Salzburg.  In  62  %  of  the  total  number  of  cases  agreement  is  noted 
between  the  signs  of  the  interdiurnal  temperaturerchanges  at  the  two  stations. 
The  percentage  frequency  of  pressure-changes  of  like  sign  is  72  %.  An 
examination  is  made  of  the  28  %  of  cases  where  the  pressure  variations  are  of 
opposite  sign,  and  it  is  seen  that  when  an  increase  of  pressure  at  the  summit 
synchronises  with  a  decrease  at  the  base  the  temperature  of  the  whole 
column  is  rising;  on  the  other  hand,  when  the  pressure  is  decreasing 
above  and  increasing  below  the  temperature  of  the  whole  column  of 
air  is  falling.  A  striking  table  shows  that  during  the  course  of  an  increase 
of  pressure  extending  over  2  or  8  days,  temperature  on  the  Sonnblick 
rises  1-40°  C.  on  the  first  day  on  the  average  and  as  much  as  2*2°  C.  on  the 
second  day ;  conversely  a  continuous  fall  of  pressure  is  associated  with  a 
temperature  fall  of  — 21°  C.  on  the  Sonnblick  during  the  first  day  and 
—  2*9°  C.  during  the  second  day.    At  Salzburg  a  pressure-increase  or  -decrease 
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is  associated  with  a  fall  or  rise  of  temperature  respectively  on  the  first  day,  as 
may  be  expected,  while  the  temperature-changes  on  the  second  day  are 
irregular.  Falls  of  temperature  in  connection  with  line-squalls  and  thunder- 
storms frequently  extend  to  the  Sonnblick  but  with  diminished  intensity. 
The  author  combats  the  old  generalisation  that  the  barometer  falls  below  a 
warm  column  of  air  and  rises  below  a  cold  one,  maintaining  that  tem- 
perature variations  in  the  upper  air  follow  the  pressure  variations  so  that 
the  latter  are  probably  the  cause  of  the  former.  He  also  points  out  the  great 
difiFerences  between  the  ratios  of  monthly  variations  of  temperature  and 
pressure  in  different  parts  of  the  globe.  If  pressure-changes  depend  only 
upon  temperature-changes  that  ratio  should  be  nearly  constant,  whereas  it 
varies  both  with  latitude  generally  and  also  with  distance  from  the  sea.  The 
origin  of  cyclones  and  anticyclones  is  looked  for  in  connection  with  dis- 
turbances in  the  great  atmospheric  currents  rather  than  in  the  appearance  of 
warm  or  cold  masses  of  air  in  the  higher  layers.  R.  C. 

1786.  Motion  of  Cirrus  Clouds  in  Relation  to  the  Movetnents  of  Barometric 
Minima.  T.  Hesselberg.  (Beitr.  zur.  Physik  d.  freien  Atmosphare,  vol.  5. 
No.  8.  Meteorolog.  Zeitschr,  80.  pp.  896-897,  Aug.,  1918.  Abstract)— A 
comparison  between  the  paths  of  cyclones  and  the  direction  of  motion  of 
cirrus  clouds  shows  that  at  any  instant  the  two  directions  of  propagation  are 
very  nearly  the  same.  The  ratio  between  the  velocities  of  the  barometric 
minimum  and  of  cirrus  clouds  varies  from  0*8  to  0*6  according  as  the  pressure 
at  the  centre  of  the  depression  is  very  low  or  not,  and  it  remains  constant 
provided  that  this  pressure  does  not  vary.  If  the  cyclone  is  becoming 
deeper  the  ratio  varies  from  0  to  0*2  ;  it  is  larger  than  0*6  if  the  depression  is 
filling  up.  The  direction  of  motion  of  cirrus  cloud  changes  very  slowly  with 
the  lapse  of  time,  consequently  it  is  possible  to  predict  the  direction  of 
motion  of  a  depression  for  12  to  24  hours  in  advance  from  an  observation  of 
the  direction  of  cirrus.  R.  C. 

1786.  Studies  on  Line-squalls  among  Mountains,  A.  Roschkott.  (Akad. 
Wiss.  Wien,  Ber.  121.  2a.  pp.  2685-2666,  Dec,  1912.)— Observations  for  these 
studies  were  derived  from  Innsbruck,  situated  in  the  valley  of  the  Inn,  and  a 
number  of  stations  on  the  surrounding  Alps  culminating  with  the  mountain 
observatory  on  the  Zugspitze  (2964  m.).  A  comparison  of  barometer  observa- 
tions at  the  base  and  summit  with  the  temperature  observations  at  the  stations 
on  the  mountain-side,  show  that  before  a  squall  the  temperature  of  the  free 
air  over  the  valley  is  lower  than  that  deduced  from  the  observations  at  the 
stations.  The  surfaces  of  equal  temperature  therefore  sink  down  from  the 
mountain  over  the  valley.  After  a  squall  the  temperature-difference  is  much 
smaller  and  the  surfaces  of  equal  temperature  are  nearly  horizontal.  The 
lower  layers  are  in  unstable  equilibrium  before  the  squall ;  afterwards  they 
are  in  stable  equilibrium,  and  the  sudden  increase  of  pressure  at  the  surface, 
characteristic  of  a  line-squall,  is  explained  by  the  replacement  of  the  unstable 
layers  of  air  by  a  current  of  cold  air  which  pushes  beneath  them.  A  compu- 
tation gives  the  mean  depth  of  the  cold  current  over  Innsbruck  from  the 
amount  of  pressure-increase  as  670  m.  Specific  humidity  in  the  surface 
layers  increases  after  the  passage  of  the  squall.  If  the  squall  is  accompanied 
by  rain,  specific  humidity  decreases  in  the  upper  layers  after  its  passage, 
because  part  of  the  moisture  falls  out  of  the  air  in  the  form  of  rain.  If  un- 
accompanied by  rain  the  passage  effects  an  increase  of  specific  humidity  in 
the  upper  layers  also.  R.  C. 
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1787.  Results  of  Observations  of  Temperature  and  Pressure  in  Baroma, 
J.  F6nyl.  (Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  2068-2078,  Nov.,  1912.)— 
Baroma  is  in  South  Africa  on  the  south  side  of  the  Zambesi,  about  800  miles 
from  the  Indian  Ocean.  Tables  of  hourly  means  (4  years)  of  temperature, 
frequency  of  temperature,  and  harmonic  coefficients  of  diurnal  variation  of 
pressure  and  temperature  in  the  different  months  of  the  year  are  given  in 
detail,  and  the  results  are  discussed.  The  observations  were  obtained  from  a 
small  Richard  thermograph  and  a  Richard  barograph,  both  of  which  were 
periodically  set  to  agree  with  standards.  R.  C. 

1788.  Results  of  Pilot  Balloon  Ascents  at  Vienna  in  Anticyclonic  Weather, 
R.  Dietzius.  (Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  2081-2117,  Dec,  1912.)— 
The  paper  is  based  upon  observations  of  48  pilot  balloons,  each  of  which  was 
followed  to  a  height  of  at  least  8000  m.  The  direction  and  magnitude  of  the 
barometric  gradient  is  determined  for  each  occasion  from  pressure  observa- 
tions made  at  the  corners  of  a  triangle  which  contained  Vienna.  Taking  the 
ascents  collectively,  the  mean  angle  between  the  wind  in  each  ^  km.  of 
height  and  the  direction  of  the  gradient  is  computed,  the  mean  wind  being 
obtained  vectorially  from  the  single  observations.  Finally  the  weather 
conditions  which  determine  a  right-handed  or  left-handed  change  of  direction 
of  the  wind  from  1500  m.  to  8000  m.  are  examined.  The  change  in  direction 
is  found  to  be  connected  in  general  with  the  direction  of  motion  of  baro- 
metric minima.  R.  C. 

1789.  The  Distribution  in  Height  of  Penetrating  Atmospheric  Radiation,  E. 
Schr6dingcr.  (Akad.  Wiss.  Wien,  Ber.  121.  2a.  pp.  2891-2406,  Dec,  1912.)— 
The  sources  of  the  radiation  are  divided  into  three  :  (1)  materials  contained  in 
the  earth  or  precipitated  upon  its  surface ;  (2)  radio-active  substances  sus- 
pended in  the  air  ;  (8)  hypothetical  cosmical  sources.  The  last  is  introduced 
in  case  it  is  found  that  the  first  two  are  insufficient  to  account  for  the  observed 
phenomena.  The  first  source  has  been  investigated  quantitatively  by  Eve  and 
King  [Abstracts  Nos.  862  and  864  (1912)],  but  the  second  has  not  hitherto  been 
treated  in  this  way  owing  to  the  lack  of  observations  made  in  the  free  air. 
By  a  mathematical  process  it  is  concluded  that  the  radiations  from  the  earth 
and  the  air  are  probably  of  the  same  order  of  magnitude,  although  the  former 
appears  to  exceed  the  latter.  R  C. 

1790.  Diminution  of  Solar  Radiation  in  the  Summer  and  Autumn  of  1912. 
A.  Schedler.  (Meteorolog.  Zeitschr.80.  pp.  198-194,  April,  1918.)— In  order 
to  compare  the  transparency  of  the  sky  to  solar  radiation  in  1911  and  1912, 
all  those  sunshine  records  obtained  at  Innsbruck  from  a  Campbell-Stokes  sun- 
shine recorder,  which  showed  a  continuous  biun  from  morning  to  evening, 
were  selected,  and  the  times  at  which  the  burns  commenced  were  plotted  on 
squared  paper  as  ordinates  against  the  corresponding  days  of  year  as 
abscissae,  and  successive  points  joined.  Two  curves,  one  for  each  year,  were 
thus  obtained,  and  a  comparison  between  them  shows  that  on  clear  days  in 
1912  the  sun  commenced  recording  from  20  to  40  mins.  later  than  it  did  at 
the  corresponding  time  for  1911  on  most  of  the  days  from  the  end  of  June  to 
the  beginning  of  Nov.  A  similar  result,  but  in  the  opposite  sense,  is  shown 
by  the  corresponding  curves  for  the  times  of  cessation  of  the  bums  on  clear 
days.  Before  June  and  after  Nov.  the  curves  for  1912  approximate  to  those 
of  1911.  This  indicates  that  the  transparency  of  the  sky  during  the  summer 
and  autumn  of  1912  was  less  than  that  of  1911.  R.  C. 
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1791.  Diminution  of  Solar  Radiation  at  Warsaw  during  1912.  L. 
Gorczydski.  (Comptes  Rendus,  167.  pp.  84-86,  July  7, 1913.)— Continuous 
registration  of  solar  radiation  by  an  electrical  compensating  in!»truinent  has 
been  made  at  Warsaw  since  Jan.,  1901,  and  mean  values  of  radiation  for  each 
month  since  that  date  have  been  computed  therefrom  ingm.-cals./(cm.'min.). 
These  are  represented  in  a  table  by  means  of  differences  from  the  means 
for  the  months.  The  diminution  of  radiation  in  1912  is  compared  with  that 
of  1902-1903.  On  the  latter  occasion  radiation  was  continuously  below  the 
average  from  Nov.,  1902,  to  Oct.,  1908 ;  on  the  former  occasion  the  diminution 
of  radiation  extended  from  July,  1912,  to  Jan.,  1913  ;  the  largest  divergence 
from  normsd  being  in  the  month  of  September.  R,  C. 

1792.  Amount  of  Annual  Evaporation  from  Swiss  Lakes,  J.  Maurer. 
(Meteorolog.  Zeitschr.  80.  pp.  209^218,  May,  1918.)— A  brief  description  is 
given  of  the  direct  hydrometric  method  of  computing  the  amount  of  evapora- 
tion from  large  lakes,  with  especial  reference  to  observations  carried  on 
in  connection  with  the  Ziigersee  (area  88  km.')  and  the  Agersee  (area  7  km.») 
during  1912.  The  method  consists  in  making  simultaneous  measurements  of 
(1)  lake  level,  (2)  rate  of  flow  of  water  from  and  to  the  lake,  (8)  cross-sections 
of  out-  and  in-flows,  (4)  rainfall  since  last  observation.  The  amount  of  water 
collected  as  rain  and  from  inflowing  streams  is  then  computed,  and  the 
amount  carried  away  by  streams,  corrected  for  variation  in  the  level  of  the 
lake,  will  differ  from  it  by  the  amount  of  water  evaporated.  The  method  is 
simple  in  theory  but  not  easy  in  practice.  The  results  for  the  year  Dec.,  1911, 
to  Nov.,  1912,  give  an  evaporation  of  776  mm.  from  the  Ziigersee  and  740  mm. 
from  the  Agersee,  with  maximum  in  July  and  minimum  in  Dec.  On  account 
of  the  rainy  character  of  the  season  the  amount  is  below  the  average,  which 
is  probably  about  900  mm.  R  C. 

1793.  Observations  on  Ocean  Temperatures  in  the  Vicinity  of  Icebergs  and  in 
other  Parts  of  the  Ocean.  C.  W.  Waidner,  H.  C.  Dickinson,  and  J.  J. 
Crowe.  (Washington  Acad,  Sci.,  Journ,  8.  pp.  406-412,  Sept.,  1918.)— These 
observations  were  undertaken,  by  courtesy  of  the  U.S.  Navy  Dept.,  with  a  view 
to  obtaining  information  on  the  possibility  of  detecting  the  proximity  of  ice 
from  temperature-records.  Some  of  the  more  important  apparatus  used 
consisted  of  the  following  :  (1)  A  surface  electrical  resistance  thermometer, 
made  up  of  a  flat  coil  of  silk-covered  nickel  wire  enclosed  between  copper 
sheets  and  insulated  by  thin  layers  of  mica.  The  resistance  of  the  nickel 
coil  was  about  100  ohms.  (2)  Deep-sea  thermometers  of  the  Negretti  and 
Zambra  type.  (8)  Several  standard  mercurial  thermometers.  (4)  A  Leeds 
and  Northrup  recorder  suitable  for  use  with  the  resistance  thermometers. 
The  surface  thermometer  was  mounted  with  its  flat  face  directly  against  the 
inner  surface  of  the  ship's  }-in.  plates,  about  6  ft.  below  the  water-line. 
Simultaneous  measurements  of  temperature,  made  with  a  sensitive  mercurial 
thermometer  inserted  in  the  water  and  with  the  surface  thermometer  and 
recorder,  showed  that  sudden  changes  in  sea-water  temperature  were  indi- 
cated by  the  recorder  without  any  significant  time-lag.  Practically  con- 
tinuous temperature  records  were  obtained  from  June  4  to  July  10, 1912,  and 
the  temperatures  ranged  from  8°  to  25*^  C.  Also  variations  in  the  salinity 
of  sea-water  in  the  neighbourhood  of  icebergs,  due  to  the  diluting  action  of 
the  water  resulting  from  the  melting  of  the  ice,  were  found  to  be  so  small  as 
to  be  entirely  masked  by  the  accidental  variations  found  in  sea- water.  The 
testimony  of  numerous  observers  is  on  evidence  that  the  echo  of  the  fog-horn 
may  frequently,  but  by  no  means  alwajrs,  be  detected  when  in  the  proximity 
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of  an  iceberg  or  even  of  a  bank  of  fog.  The  experiment  of  sounding  the  fog- 
horn was  tried,  but  in  no  instance  could  an  echo  be  detected,  while  similar 
experiments  to  determine  whether  an  echo  occurred  under  water  from  the 
larger,  submerged  portion  of  the  berg  were  very  inconclusive.  Other  experi- 
ments were  tried,  such  as  firing  8-  and  5-in.  shells  into  the  berg,  the  utility  of 
searchlights  in  locating  bergs  at  night,  etc.,  but  the  results  were  most  dis- 
appointing. Samples  of  ice  broken  from  the  berg  by  gun-fire  were  found  to 
contain  considerable  amounts  of  included  air,  which  probably  accounts  for  the 
white  appearance.  The  water  resulting  from  the  melting  of  the  iceberg  was 
found  to  have  the  same  density  as  that  of  distilled  water,  being  also  free  from 
any  characteristic  taste.  So  far  as  the  observations  went,  the  temperature  of 
the  air  furnished  no  evidence  of  value  as  to  the  proximity  of  a  berg.  From  a 
study  of  the  temperature  records,  the  difficulty  of  separating  the  large  and 
sudden  variations  of  sea-water  temperature,  so  frequently  met  with,  from  any 
variations  that  may  be  caused  by  the  proximity  of  icebergs  proved  insuperable. 
It  follows,  therefore,  that  it  is  practically  impossible  to  draw  definite  con- 
clusions as  to  the  proximity  of  ice  from  temperature  records.  Curves  are 
drawn  to  illustrate  the  temperatures  about  icebergs.  In  general  there  was 
a  fall  in  temperature  of  about  1  deg.  in  4  or  5  miles  in  approaching  the  various 
t>ergs,  although  positive*  conclusions  as  to  the  absence  or  proximity  of  ice 
cannot  be  made  from  the  records.  The  authors  state,  however,  that  this  is 
not  a  condemnation  of  the  use  of  suitable  recorders  on  ships,  as  such  may 
give  valuable  information  on  the  approach  to  shore  and  shallow  water  and 
the  identification  of  characteristic  ocean  currents.  They  also  state  that  if  the 
"  characteristic  iceberg  e£Eect "  observed  by  Barnes,  i.e.  rise  of  temperature  on 
approaching  icebergs  [Abstract  No.  1019  (1912)],  had  been  present  round  the 
bergs  observed  by  them,  either  of  the  same  or  even  much  less  magnitude, 
the  records  would  have  rendered  such  an  effect  evident,  notwithstanding  the 
irregular  variations  of  temperature  usually  found  to  exist  In  view  of  the 
differences  in  the  character  of  the  two  records  the  authors  feel  it  to  be  very 
desirable  that  further  observations  be  made  in  different  parts  of  the  ocean  and 
under  varied  conditions  before  attempting  to  draw  final  conclusions. 

H.  H.  Ho. 

1794.  Radium  in  Chromosphere,  S.  A.  Mitchell.  (Popular  Astronomy, 
June,  1918.  Observatory,  No.  468.  p.  807,  July,  1918.)— The  spectrum  of  the 
chromosphere  obtained  in  1901  seemed  to  show  that  neon  and  argon  were 
present,  but  the  evidence  was  inconclusive.  Examinations  of  the  better 
photographs  obtained  in  1905  have  furnished  better  measures  for  comparison 
with  the  laboratory  wave-lengths  of  the  spectra  of  radium,  neon,  argon, 
krypton,  and  xenon.  No  coincidences  of  sufficient  certainty  have  been  found 
to  favour  the  view  that  these  elements  are  present  in  the  chromosphere.  [See 
Abstract  No.  40  (1918).]  C.  P.  B. 

1795.  Diminution  of  Solar  Mass  by  Radiation,  J.  Bosler.  (Le  Radium, 
10.  pp.  168-170,  May,  1918.)— An  attempt  is  made  to  calculate  the  amount  of 
the  diminution  of  the  solar  mass  in  consequence  of  radiation.  Taking  2*5 
as  the  solar  constant,  it  is  found  that  the  sun  would  lose  a  mass  equivalent  to 
that  of  the  earth,  6  x  10"  gm.,  in  a  period  of  80  million  years.  C.  P.  B. 

1796.  Harmonic  Analysis  of  Relative  Sun-spot  Numbers,  H.  Kimura. 
(Mathematico-Physical.  Soc.,  Tokyo,  Proc.  7.  pp.  71-86,  AprU,  1918.  Roy. 
Astronom.  Soc.,  M.N.  78.  pp.  548-648,  May,  1918.)— The  investigation  of  the 
variation  of  sun-spot  numbers  was  undertaken  in  connection  with  the  dis- 
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cussion  of  variations  of  the  earth's  pole.  It  is  found  that  the  11-year  period 
is  not  so  conspicuous  as  is  generally  supposed,  although  it  has  the  largest 
amplitude  ;  its  length  is  nearer  to  11^  years  than  to  11}.  Many  subsidiary 
periodicities  lie  between  8  and  12  years.  Of  the  long  periods,  besides  Wolfs 
81-year  cycle,  a  definite  period  of  54  years  is  detected.  C.  P.  B. 

1797.  Theory  of  Gaseous  Solar  Photosphere,  Gouy.  (Comptes  Rendus, 
166.  pp.  862-855,  March  17, 1918.)— Working  on  the  hypothesis  of  a  gaseous 
photosphere,  several  of  the  principal  actual  phenomena  are  compared  with 
those  developed  by  the  application  of  the  theory,  on  the  assumption  that  the 
radiation  is  entirely  thermal,  and  that  it  obeys  Kirchhofifs  law.  C.  P.  B. 

1798.  Temperature  of  Moon.  F.  W^.  Very.  (Science,  87.  pp.  949-967, 
June  20,  1918.) — ^The  author  refers  to  a  joint  memoir  by  Langley  and 
himself,  published  in  1889,  wherein  the  surface  temperature  of  the  moon 
is  given  as  -1-46°  C.  Langley  was  apparently  unwilling  to  accept  unre- 
servedly such  a  high  value  compared  with  the  older  estimates  ;  a  discussion 
of  the  conditions  under  which  the  comparisons  were  made  tends  rather  to 
make  the  estimate  of  lunar  temperature  go  still  higher,  the  later  measures 
assigning  a  temperature  of  about  464^  C.  (abs.)  to  the  lunar  subsolar 
point.  C.  P.  B. 

1799.  Evidence  for  Lunar  Atmosphere,  M.  E.  J.  Gheury.  (Observatory, 
No.  462.  pp.  268-269,  June,  1918.)— Observing  the  occultation  of  irScorpii 
(mag.  8*1)  on  April  22, 1918,  with  a  8i-in.  Wray  refractor  at  Eltham,  a  faint 
star  was  seen  before  the  appearance  of  the  much  brighter  star  identified  as 
the  one  expected.  As  v  Scorpii  is  not  a  close  double,  the  appearance  is 
attributed  to  refraction  by  the  lunar  atmosphere.  C.  P.  B. 

1800.  Neptune's  Faint  Equatorial  Belts,  T.  J.  J.  See.  (Astronom. 
Nachr.  No.  4666.  Nature,  91.  p.  407,  June  19, 1918.  Abstract)— The  paper 
gives  a  summary  of  some  old  observations  made  with  the  26-in.  refractor  at 
the  U.S.  Naval  Observatory  at  Washington  in  1899-1900.  Beaded  bands  or 
belts  were  faintly  visible  against  the  brighter  body  of  the  planet        C.  P.  B. 

1801.  Origin  of  Planets  and  Satellites.  K.  Birkeland.  (Archives  des 
Sciences,  85.  pp.  529-664,  June,  1918.) — An  amplified  version  of  the  paper 
dealt  with  in  Abstract  No.  868  (1918),  with  the  addition  of  several  photo- 
graphs of  the  discharges  obtained.  L.  H.  W. 

1802.  Spectrum  of  Comet  Schaumasse  {191Sd).  J.  Hosier.  (Comptes  Rendus, 
156.  pp.  1658-1664,  June  2, 1918.) — Successful  photographs  of  the  spectrum  of 
Comet  Schaumasse  (1918a)  were  obtained  during  May,  1918,  with  exposures 
varying  from  Ih.  60m.  to  8h.  20m.  Three  bands  are  visible  on  the  plates, 
near  wave-lengths  888,  404,  478.  C;  P.  B. 

1S03.  Photometric  Observations  of  Zodiacal  Light  Fessenkoff.  (Comptes 
Rendus,  157.  pp.  196-198,  July  21,  1918.)— Observations  of  the  zodiacal  light 
have  been  made  with  an  astrophotometer,  during  Feb.  and  March,  1918,  at 
Meudon,  and  during  April  and  May  at  Nice.  The  instrument  was  kept  at  the 
same  altitude  to  avoid  errors  due  to  variable  atmospheric  absorption.  The 
results  are  tabulated  showing  the  position  of  the  axis  of  the  zodiacal  light 
with  respect  to  the  angular  distance  of  the  sun  along  ecliptic.  C.  P.  B. 

1804.  Solar  Eclipse  Expedition  to  Vavau,  Tonga  Islands,  April  29,  1911. 
W^.  J.  S.  Lockyer.  (Solar  Physics  Committee  Report  [82  pp.]  London, 
1912.) 
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1806.  Spectrophotometer  for  Ultra-violet.  F.  P.  Defregger.  (Ann.  d. 
Physik,  41.  5.  pp.  1012-1056,  Aug.  5, 1918.)— A  paper  dealing  with  a  spectro* 
photometer  for  ultra-violet  light,  originally  designed  by  H.  T.  Simon  [Ann.  d. 
Physik,  59.  p.  61,  1896].  A  series  of  tests  showed  various  defects,  which  have 
been  in  part  remedied  by  modifications  of  construction.  A  method  is 
described  of  securing  uniform  illumination  of  the  slit  for  the  lens  com- 
binations employed.  A  description  is  also  given  of  an  improved  comparator 
for  evaluating  the  photographic  records,  which  possesses  high  sensitiveness 
and  is  independent  of  the  uniformity  of  movement  of  the  plate.  Possible 
errors  are  discussed  at  length,  and  experimental  tests  are  described.  Pro- 
posals are  made  for  an  improved  construction  of  the  apparatus.  A.  W. 

1806.  Method  of  Tesfing  Optical  Reflectors.  J.  Rey.  (Comptes  Rendus, 
157.  pp.  829-881,  Aug.  4,  1918.)— The  method  dealt  with  is  applicable  to 
parabolic  reflectors,  and  can  easily  be  extended  to  reflectors  of  hyperbolic  or 
elliptical  form.  The  reflector  under  test  is  mounted  on  an  optical  bank,  its 
axis  being  parallel  to  the  length  of  the  bank.  At  a  little  distance  from  the 
reflector  is  placed  a  vertical  frame  carrying  a  rectangular  grid  with  square 
meshes,  made  by  two  sets  of  wires  tightly  stretched.  A  metre  behind  the 
frame  is  placed  vertically  a  ground-glass  screen.  Using  a  very  small  arc  as 
the  source  of  light  on  the  axis  of  the  reflector,  a  shadow  image  of  the  square 
meshes  may  be  obtained  on  the  screen,  being  due  to  the  light  reflected  from 
the  parabolic  mirror.  If  the  surface  is  exactly  parabolic,  the  shadow  image 
of  the  grid  is  the  same  as  the  grid  itself,  and  consists  of  straight  lines 
perpendicular  to  one  another.  If  the  shadow  image  shows  curved  lines,  the 
surface  of  the  reflector  is  not  parabolic ;  it  is  easy  to  see  what  parts  of  the 
surface  have  incorrect  curvature,  and  measurements  of  the  error  of  position 
of  points  of  the  shadow  image  serve  to  determine  the  amount  of  error  in 
the  corresponding  part  of  the  reflector.  A.  W. 

1807.  Apparatus  for  Investigating  the  Double  Refraction  of  Optical  Glass. 
H.  Schulz.  (Zeitschr.  Instrumentenk.  88.  pp.  205-209,  July,  and  pp.  247-258, 
Aug.,  1918.) — Gives  further  details  of  the  instrument  previously  described 
[Abstract  No.  888  (1918)],  with  photographs  and  diagrams  relating  to  various 
samples  of  glass  that  have  been  tested  with  the  apparatus.  Most  of  the 
glasses  dealt  with  show  negative  double  refraction  under  pressure,  but  a 
specimen  of  flint  glass  showed  positive  double  refraction.  This  is  of  interest, 
since  up  to  the  present  positive  double  refraction  under  pressure  has  only 
been  observed  with  fluorspar  and  sylvin  for  certain  pressure-directions. 

A.W. 

1808.  Abbe  Foeometer.  H.  Fassbender.  (Zeitschr.  Instrumentenk.  88. 
pp.  210-218,  July,  1918.  Communication  from  the  Physikal.-Techn.  Reichs- 
anstalt.)— A  paper  describing  a  method  of  determining,  by  means  of  the  Abbe 
foeometer,  in  what  way  the  positions  of  the  principal  planes  of  a  lens  S3rstem 
depend  on  the  zone  of  the  lens  employed  and  on  the  wave-length  of  the  light. 
[See  also  Abstract  No.  2861  (1904).]  A.  W. 
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1809.  Index  of  Refraction  of  Liquid  Hydrogen,  W.  Meissner.  (Deutsch. 
Phys.  Gesell.,  Verh.  15. 18.  pp.  540-654,  July  15, 1918.  Commanication  from 
the  Physikal.-Techn.  Reichsanstalt) — ^A  description  is  first  given,  with  diagram 
and  photographs,  of  the  plant  used  for  the  liquefaction  of  hydrogen.  A  total 
reflection  method,  using  a  pair  of  parallel  plates  with  a  gas  film  between,  was 
employed  for  determining  the  index  of  refraction  of  the  liquid  hydrogen. 
Appl3ring  Cvkhbertson's  measurements  to  Planck's  dispersion  formula,  the 
retective  Indices  for  several  wave-lengths  are  calculated,  and,  as  Is  seen  from 
the  fonowing  table,  agree  well  with  the  observed  tesuHs. 


'  :    *     X 

1.    ►(obe.). 

II.    i^Ccric.). 

I.-U. 

0^6^ 
01989^ 
0^492/4 

11119 
11117 
11122 

11102          ^            0-0017 
11107                       0«>10 
11118                  -OH)004 

A.  W. 

1810.  DiffracHon  Phenomena  :  Superposed  Fringes,  C.  F.  Brush.  (Amer. 
Philosoph.  Soc,  Proc.  52.  pp.  276-282,  April,  1918.  Paper  read  before  the 
Amer.  Assoc,  for  Advancement  of  Science,  Dec,  1912.) — ^The  author  has 
found  that  when  diffraction  fringes  are  observed  within  a  mm.  or  two  of  the 
diffracting  edge,  by  means  of  a  microscope,  they  are  very  greatly  influenced 
in  brightness  and  sharpness  by  the  contour  of  the  edge.  Cylindrical  edges 
were  used  in  most  of  the  experiments,  ranging  from  fine  wires  of  0^  mm. 
diam.  up  to  large  brass  rods  and  tubes,  .always  with  a  smooth  surface.  The 
fine  wires  and  needles  were  screened  on  one  side  to  confine  diffraction  to  the 
other  side  only.  The  fringes  projected  by  the  edge  of  a  sharp  razor-blade 
are  weak,  few  in  number  and  hazy  in  outline.  With  a  fine  wire  the  fringes 
are  distinctly  better.  Every  time  the  radius  of  the  cylindrical  edge  is  doubled, 
the  fringes  are  unmistakably  brighter  and  sharper.  Various  considerations 
tend  to  the  conclusion  that  the  very  greatly  enhanced  brightness  of  the 
fringes  produced  by  the  diffracting  edge  of  large  radius  as  compared  with 
the  razor-edge,  is  due  to  the  superposition  of  a  number  of  diffraction 
image  patterns  which  are  almost,  but  not  quite,  in  register.  With  two  razor- 
blades  clamped  together  with  their  edges  as  close  as  possible  (about  0*2  mm.), 
and  as  nearly  as  possible  in  the  same  plane,  the  brightness  of  the  one-blade 
fringes  i$  approximately  doubled,  if  the  combination  is  rotated  slightly  about 
the  line  of  one  of  the  edges,  so  that  the  edge  nesurer  the  slit  may  be  witt^awn 
very  slightly  below  the  plane  of  the.  incident  beam  which  strikes  the  other 
edge.  It  appears  that  twice  as  many  elements  of  each  wave-front  are  affected. 
We  may  regard  the  cylindrical  diffracting  surfaces  as  consisting  of  a  great 
many  parallel  eloments,^  each  acting  as  a  diffracting  edgp  and  producing  its 
own  fringe  pattern  which  is  superposed  on  those  of  the  other  elements. 
Using  a  glass  plate  with  polished  surface  12  mm.  wide,  Lloyd's  so-called 
"sjngle-mirror  interference  fringes"  were  brilliantly  shown,  the  spacing 
being  sensibly  uniform  and  the  fringes  showing  more  and  more  colour  from 
the  third  onwards.  Experiment?  vath  an  arrangement  of  24  paper*ttua  razor- 
blades  clamped  together  with  the  edge$  all  in  one  plane  showed  thataU  the 
effects  obtained  with  the  miiror  could  be  reproduced,,  differing  only,  and  but 
little,  in  brilliancy.  Henoe  it  appears  that  the  «o-caUed  '^siogk^flairror  inter* 
ffrence  fringes  V  are  aet  due  to  intofereoce.  of  ti|[ht  reflected  at  grasing 
itt9idence  with  contiguous  rays  not  reflected,  as-  comnpoly  suppofi^i  ^t  are 
superposed  diffraction  fringes.  A.  W. 
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1811.  FbrmafsiLaw.  D.  N,  Mallik.  (Phil.  Idlag.  26.  pp.  144-169,  July, 
1918.  From  Bull,  of  the  Indian  Assoc,  for  the  Caltivation  of  Science.)--By 
critically  examining  Fermat's  law  of  swiftest  propagation  of  light  9/di  =  0, 
(where  t  is  the  time  of.  propagation  and  d  is  the  operator  of  the  calculus 
of  variation)  the  author  concludes  that  all  optical  energy  is  entirely  kinetic. 
Hence  he  isled  to  infer  that  all  energy  is  kinetic.  The  view  is  thus  reached, 
through  this  optical  law«  that  some  subtle  ethereal  motion  is  associated  with 
every  given  conGguration  of  a  conservative  system  existing  in  a  field. 

The  bearing  of  this  on  other  modern  views  is  discussed.  E.  H.  B. 

1812.  Interference  Bands  with  Partially  Silvered  Plates,  and  Absorption 
Spectra  in  the  near  Infra-red.  A.  H.  Pfund.  (Zeitschr.  wiss.  Phot.  12. 
pp.  841-856,  Aug.,  1918.) — From  the  research  described  it  appears  that 
interiereoce  bands  produced  by  partially  silvered  plates  can  be  utilised 
for  dispersion  measurements  in  the  infra-red.  Interference  bands  produced 
in  the  manner  .described  are  very  sharp  and  have  great  intensity^  The 
absorption  spectra  of  several  aniline  dyes  were  obtained  in  the  region  0*56  /«, 
to  1*2/1 ;  and  some  excellent  colour-filters  for  photography  in  the  red  and 
near  infra-red  were  discovered.  Colour  glasses  were  investigated  in  a 
similar  manner,  and  their  inferiority  as  colour-filters  demonstrated.  The 
wave-lengths  of  the  narrow  absorption  bands  of  neodymium  nitrate  and 
erbitmi  chloride  were  also  measured.  The  heads  of  the  principal  bands  in 
the  long- wave  region  lie  approximately  at  0'680/i,  0'780/i,  0*785 /«  and  0*868 /i 
for  the  former  substance,  and  at  0  649/i,  0*687 /i,  0*797 /«  and  0*980 /i  for  the 
latter.  A.  W. 

1813.  Total  Radiation  of  Hefner  Lamp,  W.  Gerlach.  (Ph)rs.  Zeitschr. 
14.  pp.  577-681,  July  1, 1918.) — In  order  to  provide  a  standard  of  total  radia- 
tion, the  author  measured  that  of  a  Hefner  lamp  screened  off  by  a  diaphragm 
placed  at  10  cm.  from  the  flame  and  having  a  rectangular  aperture  14  x  50  mm. 
Two  diflferent  lamps  and  three  makes  of  amylacetate  were  used.  All  showed 
the  same  value  of  the  radiation,  so  long  as  the  amylacetate  was  pure.  The 
error  of  reproduction  should  not  exceed  1*5  per  cent.  The  value  obtained 
by  means  of  a  thermopile  is  the  same  as  that  obtained  by  Angshr6m  by  means 
of  a  pjrrheliometer.  It  amounts  to  2*26  x  10~*  cal./cm.Vsec.  at  1  m.  This 
corresponds  to  a  radiation  constant  of  5*90  X  10"**  watts/cm.Vdeg.Vsec. 

E.  E.  P. 

1814.  Flicker  Photometer  and  the  Ins,  H.  C.  Stevens.  (Phil.  Mag.  26. 
pp.  180-188,  July,  1918.)— Rayleigh  [Abstract  No.  898  (1918)]  has  suggested 
that  the  flicker  sensation  might  be  due  to-  the  iris  diaphragm  in  the  eye 
attempting  to  follow  the  changing  illumination.  The  author  has  carried  out 
^periments  on  two  observers  whose  eyes  had  been  treated  with  atropine  so 
as  to  paral3rse  the  muscle  controlling  the  iris.  In  these  oircnmstances  the 
appearance  of  the  flicker  was  not  changed  in  any  respect  from  what  it  was 
before  the  atropine  was  placed  in  the  eyes,  the  intensity  and  irequenqr 
remaining  the  same.  Some  other  explanation  of  the  sensation  of  flicker  must 
therefore  be  sought.  J.  S.  D. 

1816.  On  Magneto-optical  Rotativity,  G.  H.  Livens.  (Phil.  Kfag.  26. 
pp.  862-866,  Aug.,  1918.)— The  author's  modification  of  Drude's  anal3rsis  of 
the  electromagnetic  theory  of  optics  is  here  applied  to  the  question  of  thte 
additivity  of  the  rotations  of  liquid  mixtures.  It  would  appear  that  a  strict 
superposition  of  the  rotations  of  solvent  and  solute  can  never  take  place. 

L.  H.W. 
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1816.  Flame  Spectra  of  the  Halogen  Salts.  £.  N.  da  C.  Andrade.  (Phjrs. 
Soc.,  Proc.  25.  pp.  280-288;  Discussion,  p.  284,  June,  1918.)— Wires  of 
certain  metals,  if  held  in  a  chlorinated  flame,  give  characteristic  coloura*^ 
tions  in  different  zones  of  the  flame.  These  are  due  to  the  chlorides  of  the 
metal.  The  chloride  spectra  of  nickel,  cobalt,  and  iron,  also  several  bromide 
and  iodide  spectra  have  been  examined.  In  the  case  of  those  metals,  whose 
colouration  of  the  flame  is  destroyed  by  chlorine,  the  vapours  are  not 
charged,  while  in  the  case  of  metallic  chlorides  which  give  characteristic 
spectra,  the  vapours  are  strongly  charged.  J.  M. 

1817.  Electric-furnace  Spectrum  of  Iron.  A.  S.  King.  (Astroph3rs.  Jonrn« 
87.  pp.  289-281,  May,  1918.  Contribution  from  Mt.  Wilson  Solar  Observa- 
tory, No.  66.) — Details  are  given  of  a  long  investigation  of  the  variations  with 
temperature  of  the  electric-furnace  spectrum  of  iron.  This  type  appears  to 
come  between  the  flame  and  arc  spectra.  The  experiments  have  been  made 
with  a  carbon-tube  resistance  furnace,  with  which  any  desired  steps  of 
temperature  can  be  measured,  up  to  a  point  where  the  vaporisation  ci  the 
carbon  becomes  excessive.  Current  var3ring  from  800  to  1600  amps,  was 
used  at  pressures  from  15-80  volts  given  by  a  60-kw.  transformer.  The 
observations  of  temperature  were  made  with  a  Wanner  pyrometer  regularly 
during  the  operations.  In  a  series  of  tables  the  relative  intensities  of  iron 
lines  in  the  visible  spectrum  are  given  for  three  furnace  temperatures  and  for 
the  arc,  with  a  division  into  six  classes  based  on  the  temperature  at  which  a 
line  appears  in  the  furnace  and  its  rate  of  growth  with  increase  of  tempera- 
ture. The  changes  in  relative  intensities  of  lines  observed  in  passing  from 
the  furnace  spectrum  to  that  of  the  arc  may  in  general  be  accounted  for  by  a 
difiFerence  in  conditions  equivalent  to  a  large  temperature-difference,  though 
one  class  of  furnace  lines  presents  difficulties.  The  red  end  of  the  iron 
spectrum  appears  to  require  high  temperature  for  its  production  as  compared 
to  the  blue  region,  and  the  distribution  of  lines  through  the  visible  spectrum 
bears  little  resemblance  to  the  intensity  gradation  observed  for  the  spectrum 
of  an  incandescent  solid.  The  ultra-violet  region  is  very  rich  in  lines  given 
by  the  furnace.  The  extension  of  the  line  spectrum  towards  shorter  wave- 
length with  increase  of  temperature  was  observed,  it  being  found  that  lower 
limits  were  reached  for  a  given  temperature  by  the  spectrum  of  an  incan- 
descent solid.  A  list  is  given  of  pairs  of  lines  whose  members  belong  to 
different  classes  as  regards  response  to  temperature  changes,  and  may  be 
used  in  estimating  the  relative  temperatures  of  light  sources.  The  enhanced 
lines  of  iron  in  the  visible  region  have  not  been  observed  in  the  furnace 
spectrum.     [See  also  Abstract  No.  1524  (1912).]  C.  P.  B. 

1818.  Absorption  of  Ultra-violet  Rays.  V.  Henri.  {Ph3rs.  Zeitschr.  14 
pp.  515-^16,  June  15, 1918.)— Describes  a  new  quantitative  method  for  deter- 
mining the  absorption  due  to  a  solute.  The  spectrum  is  photogra4>hed  as 
transmitted  by  the  solvent  alone,  say  for  /  sees.  Then  it  is  photographed 
through  the  solution  for  various  exposures  ti,  /#,  etc.  Finally,  those  lines  are 
found  which  give  the  same  blackening  in  contiguous  spectra.  The  intensities 
of  light  of  a  particular  wave-length  transmitted  through  the  solvent  (I)  and  the 
solution  (li)  respectively  are  given  by  I/Ii  =  (/i//)",  where  »  is  a  constant 
depending  upon  the  make  of  plates.  The  author  gives  a  series  of  45  spectra 
of  acetone  solution  alternating  with  water  as  a  solvent.  He  also  states  that 
a  strong  continuous  ultra-violet  spectrum  may  be  obtained  by  a  Tesla  dis- 
charge through  water.    The  spark  can  be  made  5  mm.  long.  E.  E.  F. 
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1810.  Absorption  of  Ultra-violet  Rays  by  Acetone.  J.  Bielecki  and  V. 
Henri.  (Phys.  Zeitschr.  14.  pp.  616-521,  June  15,  1918.)— Acetone  has  a 
single  absorption  band  in  the  oltra-violet.  Its  maximum  in  an  alcoholic 
solution  lies  at  Xs270d,  and  in  aqueous  solution  2648.  The  Ketteler- 
Helmholtz  formula,  assuming  one  sort  of  electrons,  gives  a  good  rendering 
of  the  absorption  curve  over  500  A.U.  There  is  one  electron  for  86  mole- 
cules. Assuming  that  in  organic  molecules  the  frequencies  of  the  elec^ons 
are  variable  and  are  distributed  according  to  Gauss's  law,  the  absorption  can 
be  represented  by  an  exponential  formula  which  fits  most  of  the  results,  and 
which  can  be  retained  as  an  empirical  formula  even  if  the  assumption  should 
turn  out  to  be  incorrect.  E.  E.  F. 

1820.  Band  Spectra  of  Mercury.  J.  Stark  and  G.  Wcndt.  (Phys. 
Zeitschr.  14.  pp.  562-566,  July  1,  1918.)— Mercury  has  at  least  two  distinct 
band  spectra.  The  first  spectrum  is  obtained  with  pressures  of  Hg  vapour 
amounting  to  1  to  10  mm.,  and  is  radiated  by  the  positive  column,  with 
current  densities  below  1  amp.  per  cm.*.  It  has  maxima  of  intensity  at  490  to 
400  ^fi,  850  to  810,  270  to  250,  at  248,  and  at  284  ^/«.  The  second  band 
spectrum  is  obtained  when  a  greater  power  is  consumed  in  the  tube.  It  is 
identical  with  that  previously  studied  by  Eder  and  Valenta.  There  are 
indications  of  a  third  band  spectrum  emitted  by  the  negative  glow,  but 
wanting  in  the  positive  column,  and  consisting  each  of  a  series  of  sharp  lines. 
The  authors  incline  to  associate  the  first  band  spectrum  with  the  formation 
of  neutral  ions  each  consisting  of  an  electron  and  a  monovalent  Hg  atom. 
The  second  band  spectrum  probably  concerns  bi-  or  tri-valent  Hg  atoms. 

E.  E.  F. 

1821.  Mercury  Lines  and  Bands,  J.  Stark  and  G.  Wendt.  (Phys. 
Zeitschr.  14.  pp.  567-568,  July  1, 1918.)— This  is  a  special  study  of  the  mercury 
lines  2586*7  and  2845*5,  and  their  separation  from  the  bands  at  2540  and  2846. 
The  first  line  is  important  as  being  the  head  of  a  series  attributable  to  a 
neutral  atom.  It  is  shown,  both  by  emission  and  absorption  spectrograms, 
that  there  is  no  connection  between  the  lines  and  the  adjoining  bands. 

E.  E.  F, 

1822.  Energy  Distribution  of  the  Long-wave  Radiation  of  Mercury  Vapour. 
H.  Rubens  and  O.  v.  Baeyer.  (Preuss.  Akad.  Wiss.  Berlin,  Ber.  88. 
pp.  802-809, 1918.)— In  a  previous  paper  [see  Abstract  No.  1447  (1918)]  it  was 
shown  that  the  twofold  division  of  the  Reststrahlen  by  rock-salt,  sylvin,  and 
potassium  bromide  is  brought  about  by  the  selective  absorption  of  the  water- 
vapour  present  in  the  air  of  the  room  in  which  the  experiments  were  per- 
formed ;  also  it  was  found  that  the  presence  of  water-vapour  in  the  path 
traversed  by  the  rays  modified  considerably,  in  the  spectral  region  employed, 
the  long-wave  radiation  of  the  Auer  burner  isolated  by  a  special  arrangement 
of  quartz  lenses.  In  the  present  paper  the  influence  of  the  selective  absorp- 
tion of  water-vapour  on  the  energy  distribution  of  the  long-wave  radiation 
from  mercury-vapour  is  dealt  with.  The  mercury  lamp  used  was  of  the  same 
type  as  used  in  earlier  work  [Abstract  No.  1678  (1911)].  The  research  shows 
that,  so  far  as  the  water-vapour  present  in  the  air  in  the  path  of  the  rays  is 
concerned,  it  has  no  appreciable  effect  on  the  energy  distribution  of  the  long- 
wave radiation  ;  but  if  a  sufficient  amount  of  water-vapour  is  introduced  intp 
the  apparatus,  a  marked  variation  of  the  energy  distribution  is  produced.  It 
also  was  found  that  water-vapour  absorbs  the  short-wave  part  of  the  radiation 
much  more  strongly  than  the  long-wave  radiation.  A.  W. 
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1823.  Spectra  Developed  by  the  Tetrachlorides  of  Silicon  and  Titanium,  W. 
Jevons.  (Roy.  Soc.,  Proc  Ser.  A.  89.  pp.  187-198,  Aug.  27,  19ia)— In 
previous  papers  Struit  and  Fowler  have  given  accounts  of  the  spectrum  of  the 
afterglow  of  nitrogen,  and  of  the  spectra  of  various  elements  and  compounds 
excited  by  the  active  modification  of  nitrogen  [Abstract  No.  677  (1912)].  The 
present  paper  gives  an  account  of  the  spectra  developed  on  the  introduction 
of  the  vapours  of  SICI4  and  TiCl^  into  the  nitrogen  afterglow.  The  SiCU 
afterglow  is  notable  for  the  occurrence  of  a  new  system  of  bands  between 
X8800  and  X4950,  with  heads  degraded  towards  the  red.  The  bands  show 
intensity  minima  near  the  heads,  corresponding  to  the  modifications  of  the 
cyanogen  afterglow  bands.  The  wave-lengths  of  the  heads  have  been  deter- 
mined, and  their  frequencies  arranged  into  groups,  similar  to  the  classification 
of  the  C3ranogen  bands  and  the  positive  bands  of  nitrogen.  The  new  bands 
do  not  occur  in  the  discharge  through  SiCU  (which  is  characterised  by  a 
different  system  of  bands)  and  are  therefore  attributed  to  a  nitride  of  silicon. 
Chemical  evidence  in  support  of  this  has  been  obtained  by  Strutt.  The  TiCl« 
afterglow,  however,  develops  no  bands  of  a  corresponding  nitrogen  compound 
of  Ti.  Its  spectrum  is  merely  that  of  the  titanium  arc,  together  with  the  group 
of  flutings  characteristic  of  TiCU.  A.  W. 

1824.  Infra-red  Absorption  Spectra  of  G<ises,  W.  Burmeister.  (Deutsdi. 
Phys.  Gesell.,  Verh.  15.  14.  pp.  680-612,  July  80,  1918.  Extract  from 
Dissertation,  Berlin.)— The  light  from  a  Nemst  burner  was  passed  through  a 
Wadsworth  mirror  spectrometer  and  received  finally  on  a  microradiometer. 
The  absorption  tube  could  be  introduced  in  the  path  of  the  light  or  removed 
kt  will  and  again  fixed  in  exactly  the  same  position  by  means  of  a  pivoted  arm 
to  which  it  was  rigidly  secured.  Various  prisms,  of  fluorspar,  rock-salt,  and 
sylvin,  permitted  different  ranges  of  wave-lengths  to  be  dealt  with,  and  the 
investigation  of  the  absorption  spectra  was  made  in  steps  of  0*1  fi  from  1  /i  to 
18/*  and  of  0*8  fi  from  18  fi  onwards.  The  maxima  of  the  absorption  bands 
investigated  lie  at  the  wave-lengths  shown  in  the  following  table,  double 
bands  being  given  in  brackets  and  wave-lengths  in  /i  :— 

•       CI,    -  H,  - 

Br,  —  O,  — 

HQ    [8-40;  8-66]       HBr [8-84;  401] 

(CN), [8-79;  898];  465;  18f«);  16-07 

HCN  804;  [6  95;  722];  [1860;  1488] 

C,H, 2-52;  807;  8'77 ;  [7  89;  7-66]  ;  [18-50;  18-95] 

CO 2-85;  [4-60;  472]     CO, [14-70;  15*06] 

No  researches  up  to  the  present  have  revealed  any  gaseous  element  having  a 
measurable  absorption  iWd  below  l/i.  It  is  remarkable  how  many  absoq>- 
tion  bands  are  found  to  be  double  on  sufiBcient  investigation.  HCl  and  HBr 
have  both  only  one  double  band,  that  of  HQr  being  distorted  considerably  on 
the  side  of  the  longer  waves.  CO,  and  CO  show  similar  absorption  only  at 
5  fi.  There  is  no  analogue  in  the  CO  spectrum  to  the  third  CO,  band.  There 
is  a  marked  stmilafity  shown  in  the  absorption  spectra  of  such  different  gases 
as  HCN  and  CH,.  On  the  other  hand  (CN),and  HCN  have  no  shnilar  bands, 
although  they  possess  the  same  ion  (CN).  [See  also  Abstracts  No.  1562  and 
1868  (1909).]  A,  W. 

1825.  Measurement  of  Zeeman-^ecL  G.  F.  C.  Searle.  (Asbrophys. 
Journ.  87.  pp.  282-287,  May,   1918.>-Purvis  has  drawn  attention  to  the 
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discrepancies  between  the  values  of  the  Zeeman-effect  obtained  by  him  in 
the  case  of  certain  lines  in  the  spectrum  of  chromium,  and  the  values 
obtained  by  Miller,  Hartmann,  and  Babcock.  [Abstract  No.  148  (1912).] 
iPurvis  used  a  field  of  89,980  c.g.s.  Further  discussion  was  provided  by 
Cotton  [Abstract  No.  1198  (1912)J.  Searle  now  states  that  he  made  the 
experiments  giving  the  field  strengths  quoted  by  Purvis,  and  describes  the 
precautions  taken  to  avoid  errors  in  the  determinations.  Since  the  first 
tests,  however,  defects  due  to  overheating,  etc.,  appear  to  have  developed 
in  the  coil  windings  of  the  magnet,  and  a  recent  re-determination  of  the 
field  given  by  20  amps,  gives  the  value  28,700  c.g.s.,  whereas  in  the  measures 
ments  in  1908  the  same  exciting  current  gave  a  field  of  89,700  c.g.s. 
Details  are  given  of  the  constants  of  the  exploring  coil  used  in  the  new 
experiments.  C.  P.  B* 

1826.  Anomalous  Zeeman-effed  of  Spectral  Lines  of  the  D-type.  W.  Voigt. 
(Ann.  d.  Physik,  42.  1.  pp.  210-280,  Aug.  26,  1918.)— A  contmuation  of 
previous  work  [Abstract  No.  1441  (1918)]  in  which  further  treatment  is  given 
of  the  author's  coupling  theory  of  the  2:eeman-effect  observed  with  line 
systems  of  the  D-type.  A.  W, 

1827.  Phosphorescence  of  Mercury-vapour  after  Removal  of  the  Exciting 
Light.  F.  S.  Phillips.  (Roy.  Soc,  Proc.  Ser.  A.  89.  pp.  89-44,  Aug.  1, 
1918.) — Wood  has  shown  that  light  of  wave-length  2586  produces  resonant 
radiation  in  mercury-vapour  even  when  the  vapour  has.  only  the  very 
small  density  corresponding  to  ordinary  temperatures  [Abstract  No.  118^ 
(1912)] .  Under  these  circumstances  the  exciting  radiation  could  penetrate 
a  distance  of  a  few  cm.  into  the  vapour  without  total  absorption  taking 
place,  but  if  the  temperature  was  higher  and  the  vapour  consequently 
denser  the  radiation  could  only  penetrate  a  few  mm.  Wood  does  not 
appear  to  have  stated  that  this  2586  light  produces  visible  fluorescence  in 
mercury-vapour.  This,  however,  is  the  case,  and  it  is  excited  at  a  much 
lower  pressure  than  when  cadmium  light  is  used.  Experiments  showed 
that  there  are  apparently  three  distinct  phenomena  excited  by  2586.  light 
in  mercury-vapour :  (1)  Resonant  radiation,  which  exists  over  a  long 
range  of  pressure  from  about  QrQGi  mm.  to  about  1  cm.  (2)  Ordinary 
fluorescence,  which  does  not  rapidly  grow  less  bright  as  the  beam  passes 
through  the  vapour:  this  exists  when  the  pressure  of  the  mercury-vapour 
is  about  1  cm.  (8)  Local  fluorescence  at  the  point  of  entrance  of  the 
beam  :  this  exists  at  much  lower  pressures  than  the  ordinary  fluorescence,^ 
but  not  at  the  very  low  pressure  corresponding  to  ordinary  temperature. 
It  is  this  local  fluorescence  that  has  been  found  to  be  persistent.  A  beam 
of  the  exciting  light  was  passed  across  a  moving  column  of  vapour, 
obtained  by  distilling  mercury  in  a  long  evacuated  tube  in  the  form  of 
an  inverted  U.  The  exciting  light  of  wave-length  2586  was  obtained  -by 
means  of  a  water-cooled  silica  lamp.  When  the  light  was  passed  across  the 
moving  column  of  vapour  the  fluorescence  was  carried  along  with  the^  vap6ur 
for  a  distance  of  some  18  in.  from  the  point  of  excitation.  There  appears  to 
be  some  connection  between  the  resonant  radiation  and  the  persistent 
fluorescence.  Certain  observations  seem  to  show  that  about  1/20  of  the 
secondary  radiation  in  Wood's  experiment  was  probably  due  to  moving 
molecules.  The  rest  would  be  produced  by  scattered  light  from  the  primary 
beam.  Besides  mertcury,  the  vapours  of  such  substances  as  iodine^ 
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anthracene,  and  retene  were  experimented  with  in  order  to  ascertain  whether 
the  fluorescence  of  the  vapours  persisted,  but  no  positive  results  were 
obtained.  A.  W, 

1828.  Production  of  RonigemRays  by  Slowly-moving  Electrons.  H.  Dember. 
(Deutsch.  Phys.  GeseU.,  Verh.  15. 18.  pp.  560-605,  July  15,  1918.)--Electrons 
are  produced  by  ultra-violet  light  from  a  potassium  electrode  in  a  vacuum 
tube.  They  are  subjected  to  a  weak  electric  field,  and  under  the  influence  of 
this  field  they  move  tovirards  an  antikathode  of  Pt,  where  they  generate 
Rontgen  ra3rs  by  their  impact.  The  Rontgen  rays  are  detected  by  allowing 
them  to  fall  on  a  Pt  plate  connected  to  an  electrometer.  This  plate  is 
protected  by  a  metal  cylinder  which  is  kept  at  a  somewhat  higher  potential 
than  the  antikathode,  the  whole  arrangement  being  so  designed  as  to  prevent 
electrons  from  reaching  the  Pt  plate  in  the  cylinder.  It  is  found  that  Rdntgen 
rays  are  not  produced  when  the  electric  field  in  which  the  electrons  move  is 
less  than  18*7  volts.  The  wave-length  of  the  Rontgen  rays  produced  with 
this  fiekl  is  calculated  to  be  74*6 /a/i,  which  is  near  that  of  extreme  ultra-violet 
radiation.  It  is  pointed  out  that  the  corresponding  frequency  is  very  nearly 
the  frequency  of  free  vibration  of  the  atom  of  gases  [see  Abstract  No.  862 
(1910)],  and  that  therefore  the  cessation  of  production  of  Rdntgen  rays  with 
an  applied  field  of  18  volts  may  be  due  to  absorption  of  the  radiation  in  the 
gas  film  on  the  antikathode.    [See  also  Abstract  No.  1882  (1911).]       T.  P.  a 

18S0.  Passage  of  X-rays  through  Metals.  £.  Hupka.  (Phys.  Zeitschr.  14. 
p.  628,  July  15,  1918.)— When  X-rays  are  transmitted  through  Pt-foil  of 
0*01  mm.  thickness,  the  impression  on  a  photographic  plate  is  not  a  simple 
patch  with  hazy  outline,  but  a  patch  surrounded  by  radial  stripes,  which 
become  irregular  pdnts  on  annealing  the  metal.  Gold  shows  the  same  effect 
somewhat  feebler,  but  not  iron  or  Al.  The  author  attributes  this  e£Fect  to 
microcrystals  in  the  Pt  and  Au.    Some  of  the  photographs  are  reproduced. 

E.  E.  F. 

1830.  Reflection  of  X-rays  by  Crystals.  W.  H.  Bragg  and  W.  L.  Bragg. 
(Roy.  Soc.,  Proc.  Ser.  A.  88.  pp.  428-488,  July  1,  1918.)— In  the  discussion  of 
the  Laue  photographs  it  has  been  shown  that  they  may  conveniently  be 
interpreted  as  due  to  the  reflection  of  X-ra3rs  in  such  planes  within  the  crystal 
as  are  rich  in  atoms  [Abstract  No.  604  (1918),  etc.].  This  leads  at  once  to  the 
attempt  to  use  cleavage  planes  as  mirrors,  and  it  has  been  found  that  mica 
gives  from  its  cleavage  plane  a  reflected  pencil  strong  enough  to  make  a 
visible  impression  on  a  photographic  plate  in  a  few  minutes'  exposure.  The 
present  paper  deals  with  the  reflection  of  a  beam  of  X-rays  by  the  cleavage 
faces  of  various  crystals,  an  ionisation  method,  using  SOt,  being  employed  to 
measure  the  strength  of  the  reflected  rays.  The  apparatus  corresponds  to  a 
spectrometer,  the  parallel  planes  in  which  the  atoms  of  the  crystal  are 
arranged  taking  the  place  of  the  lines  of  a  grating,  and  the  ionisation 
chamber  that  of  the  telescope.  A  fine  slit  in  front  of  the  X-ray  bulb  allows 
a  l>eam  of  rays  to  fall  on  the  face  of  the  crystal,  and  both  crystal  and 
ionisation  chamber  turn  about  the  axis  of  the  instrument  and  can  be  set  at 
any  desired  angles.  By  this  method  the  authors  have  found  evidence  of  the 
existence  of  three  very  homogeneous  components  in  the  rays  from  the  bulb 
employed  which  are  only  reflected  from  the  crystal  at  definite  angles.  They 
show  as  a  very  strong  reflection  *'  peaks  "  superimposed  on  the  general  reflec- 
tion which  takes  place  at  all  angles.  Each  of  these  has  a  definite  absorption 
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coefficient  in  Al,  and  can  be  recognised  when  reflected  from  many  crystals. 
One  of  the  sets  of  homogeneous  rays  appears  to  correspond  to  that  found  by 
Chapman  for  the  characteristic  radiation  of  Pt  (the  antikathode  was  Pt). 
Thus  rays  of  definite  quality  are  reflected  from  a  crystal  when,  and  only 
when,  the  crystal  is  set  at  the  right  angle,  this  angle  0  being  given  by 
»X  as  2</  sin  9,  in  which  X  is  the  wave-length  of  the  rays  used,  d  the  distance 
apart  of  the  planes  of  atoms  in  the  crystal,  and  n  is  any  small  integer.  The 
wave-length  of  one  of  the  sets  of  rays  is  thus  estimated  to  be  0'89  x  10~*  cm. 
Since  the  reflection  angle  of  each  set  of  rays  is,  as  the  experiments  show, 
sharply  defined,  the  waves  must  occur  in  trains  of  great  length.  A  succession 
of  irregularly  spaced  pulses  could  not  give  the  observed  effect.  In  the 
application  of  electromagnetic  theory  to  monochromatic  light  on  the  one 
hand,  and  to  homogeneous  X-rays  on  the  other,  there  is  no  difference  to  be 
considered  beyond  that  of  wave-length.  The  authors  consider,  however,  that 
the  results  do  not  affect  the  use  of  the  corpuscular  or  '*  entity "  theory  of 
X-rays.  E.  M. 

1831.  Spectrum  of  Rdntgen  Rays.  J.  Herweg.  (Deutsch.  Phys.  Gesell., 
Verb.  15.  18.  pp.  565-556,  July  15,  1918.)— Using  a  soft  X-ray  bulb  and  a 
gypsum  plate,  the  author  has  obtained  photographically  an  X-ray  spectrum 
similar  to  that  obtained  by  W.  H.  and  W.  L.  Bragg  [see  preceding  Abstract]. 
The  experiments  were  made  with  angles  of  8°  to  12°  with  the  face  of  the 
crystal.  With  suitable  dispositions  the  photographs  showed  three  sharp 
dark  lines  on  a  continuous  background.  To  avoid  any  "  blurring "  of  the 
image  due  to  a  shift  of  the  point  of  impact  of  the  kathode  rays  the  X-ray 
bulb  was  rotated  so  that  the  X-rays  used  consisted  of  a  pencil  almost  glancing 
along  the  plane  of  the  antikathode.  £.  M. 

1832.  X-rays  and  Crystals.  W.  H.  Bragg.  (Nature,  91.  p.  477,  July  10, 
1918.)— In  continuation  of  previous  work  [see  Abstract  No.  1880  (1918)]  the 
author  finds  that  an  X-ray  bulb  having  a  rhodium  antikathode  gives  off  a 
strong,  sharply  defined  (and  therefore  very  homogeneous)  t>eam  which  is 
reflected  from  the  (1.0.0)  face  of  rock-salt  at  a  glancing  angle  of  6*2°.  Its 
mass  absorption  coefficient  in  Al  is  8*2.  A  second,  weaker  beam  is  reflected  at 
an  angle  of  5*8°,  and  this  appears  to  complete  the  rhodium  X-spectrum.  The 
wave-lengths  of  these  beams  are  calculated  to  be  0*61  x  10~~^  and  0*57  X 
10-*  cm.  re^>ecUvely.  The  various  experiments  show  that  Pt  and  Rh  give 
much  stronger  homogeneous  reflected  rays  than  Ir,  W,  or  Ni.  £.  M. 

1833.  Reflection  of  X-rays,  H.  G.  J.  Moseley  and  C.  Q.  Darwin. 
(Phil.  Mag.  26.  pp.  210-282,  July,  1918.)— X-rays  "reflected"  from  crystals 
have  the  general  properties  of  ordinary  X-rays.  The  radiation  from  an  X-ray 
tube  with  a  Pt  target  is  of  two  kinds  :  (A)  raidiation  of  indefinite  wave-length, 
analogous  to  white  light ;  (B)  five  types  of  monochromatic  radiation,  prob- 
ably characteristic  of  the  Pt.  The  radiation  (A)  is  reflected  at  all  angles  of 
incidence,  but  the  reflection  coefficient  is  small,  certainly  not  greater  than 
0*005  for  mica  at  the  most  favourable  incidence,  and  rather  less  than  that  for 
selenite  and  potassium  f errocyanide,  for  which  the  most  favourable  incidence 
is  1^^  and  If^  respectively.  Each  of  the  radiations  (B)  is  reflected  only  at 
special  angles,  consistent  with  the  simple  theory  of  interference.  The  wave- 
lengths are  1642, 1*897, 1875, 1194,  and  1157  x  K*  X  10-«  cm.,  where  K  is 
probably  either  1,  i,  or  |.    In  rock-salt  the  angles  of  spiral  reflection  from 
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the  cube  face  range  from  18°  81'  to  9^  29'.  The  authors  have  examined  the 
homogeneity  of  the  radiations  and  attempted  to  estimate  the  distribution  of 
energy  in  the  wave-lengths  for  the  genersd  X-rays.  £.  £.  F. 

1834.  Formof  X-ray  fnttrference  Patterns,  M.  LaueandP.  Tank.  (Ann. 
d.  Physik,  41.  5.  pp.  1008-1011,  Aug.  6, 1918.)— In  the  Friedrich  and  Knipping 
photographs  [Abstract  No.  1158  (1918)]  the  spots  corresponding  to  the 
max.  eflFects  are  always  elongated,  the  greatest  length  being  perpendicular 
to  the  radius  vector  from  the  central  image  to  the  spot  This  is  most 
marked  in  the  pattern  due  to  zinc  sulphide.  The  authors  have  found 
similar  e£Fects  with  various  crystals  so  long  as  the  distance  between  the 
crystal  and  the  antikathode  is  small,  but  the  effect  t>ecomes  less  marked  as 
this  distance  is  increased,  until  with  150  cm.  distance  it  is  not  shown  at  all 
The  elongated  shape  of  the  spots  is  thus  traced  to  the  curvature  of  the  wave 
surface  as  it  reaches  the  crystal,  and  the  authors  modify  the  general  theory 
to  take  this  into  account.  The  theory  also  brings  out  that  the  elongated  form 
of  pattern  will  arise  whenever  the  rays  traverse  the  crystal  in  a  dhrection 
parallel  to  a  principal  crystallographic  axis.  The  authors  also  discuss  the 
absence  of  temperature  efEect  on  the  interference  patterns  in  the  light  of  the 
assumption  that  the  crystal  consists  of  a  large  number  of  independent 
elements  each  having  about  7*5  x  10*  atoms.  [See  also  Bragg,  Abstract 
No.  989  (1918).]  E.  M. 

1836.  X-rays  and  Crystals.  W.  H.  Bragg.  (Engineering,  M.  pp.  422*- 
428,  Sept.  26)  1918.  Paper  read  before  the  British  Assoc.,  Binnlngham, 
Sept.,  1918.)--[See  Abstracts  Nos.  1880  and  1882  (1918).] 

1836.  Nature  of  X-rays,  C.  G.  Barkla.  (Engineering,  96.  p.  422, 
Sept.  26, 1918.  Paper  read  before  the  British  Assoc,  at  Birmingham.) — ^The 
evidence  in  favour  of  the  electromagnetic  wave  theory  of  X-rays  is  first 
reviewed.  Passing  to  characteristic  (fluorescent)  X-radiation,  the  author 
states  that  it  is  homogeneous  and  characteristic  of  the  element  which  emits 
it ;  the  intensity  varies  with  that  of  the  primary,  inasmuch  as  the  character- 
istic rays  are  not  excited  by  softer  rays.  As  measured  by  the  ionising  xwwcr 
the  intensity  of  the  characteristic  rays  shows  that  they  do  not  carry  away  all 
the  energy  used  up  in  their  production,  so  that  the  total  ionising  power  of  the 
primary  and  secondary  radiations  is  smaller  than  the  original  energy.  -  Turn- 
ing to  corpuscular  radiations,  the  author  states  that  a  substance  exposed  to 
X-rays  emits  electrons  whose  velocity  depends  on  the  penetrating  power  of 
the  primary  radiation,  .short  waves  giving  high  velocities,  the  energy  being 
proportional  to  the  frequency.  The  corpuscles  carry  all  the  ionising  power, 
but  not  all  the  energy.  The  prepopderattng  distribution  is  at  ri^t  angles  to 
the  direction  of  propagation,  Init  more  corpuscles  are  huried  out  pn  the 
emergent  side  than  on  the  incident  side,  as  in  the  case  of  ultra-violet  lighit. 
Whatever  the  intensity  of  the  radiation  of  a  given  type,  corpuscles  are  ejected 
by  it  with  the  same  velocity.    This  seems  inexplicable  at  present.  E.  M. 

1837.  Decrease  in  Velocity  of  a-Particles  in  Passing  throu^  MaUer,  B. 
Marsden  and  T.  S.  Taylor.  (Roy.  Soc.,  Proa  Ser«  A.  8a  pp.  44B-4M, 
July  1, 1918.)— It  is  becoming  recognised  that  one  of  the  most  fruitful  sources 
of  inf<»ination  as  to  the  internal  structure  of  atoms  is  provided  by  tlie 
phenomena  attending  the  passage  of  swift  electrified  particles  through  them 
[Abstract  No.  1847  (1911)].  Darwen  [Abstract  No.  1706  (1912)]  and  Bohr 
attempted  to  obtain  information  as  to  the  number  and  distribution  of  elecftroas 
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in  the  atom  by  a  consideration  of  the  absorption  or  loss  of  velocity  of  the 
a-particles  in  passing  through  matter.  The  only  data  for  this  purpose  so  far 
obtainable  are  provided  by  the  relations  between  velocity  and  thickness  of 
matter  traversed,  in  Al  as  determined  by  Rutherford,  and  in  mica  as  deter- 
mined by  Geiger.  A  more  complete  investigation  of  these  velocity  curves  in 
various  substances  is  therefore  of  interest,  more  particularly  as  the  earUer 
observations  are  subject  to  slight  errors  due  to  the  assumption  that  equal 
thicknesses  of  matter  have  the  same  air  equivalent  at  different  parts  of  the 
range  of  a-particles<  In  the  present  experiments  the  velocity  curves  in  Au, 
Cu,  Al,  mica,  and  air  have  been  determined,  using  as  source  the  a-particles  of 
RaC.  The  velocities  of  the  a-particles  before  and  after  passing  through  sheets 
of  matter  of  various  thicknesses  are  measured  by  the  deflection  of  the  particles 
in  a  known  majgnetic  field*  The  mean  value  found  for  mvie  from  the  observed 
deflections  is  4*00  x  10^  e.m.  units.  In  no  case  has  it  been  possible  to  obtain 
with  certainty  ^  velocity  of  less  than  about  0*416  of  the  initial  velocity  of 
expulsion.  It  is  possible  that  in  the  beam  of  a-particles  after  passing  through 
6*6  cm.  air  equivalent  the  velocities  are  distributed  within  the  limits  89  to 
47  %  of  the  initial  velocity.  With  further  absorption  the  particles  of  higher 
.velocities  may  become  degraded  in  velocity.  There  is  a  difficulty  in  account- 
ing for  the  absence  of  a-particies  of  lower  velocities.  It  is  possible  they  no 
longer  produce  scintillations.  This  point  is  investigated  with  different  zinc 
sulphide  screens,,  but  with  negative  results.  But  even  if  they  no  longer 
produce  scintillations  then  it  is  probable  that  they  also  no  longer  ionise,  for 
the  ranges  of  a-particles  determined  by  the  scintillation  method  are  the  same 
as  those  determined  by  the  ionisation  method.  The  results  may  possibly  be 
explained  by  assuming  that  when  the  velocity  of  an  a-particle  falls  below 
a  certain  value  it  is  subject  to  a  new  special  type  of  scattering,  possibly  by 
.  some  kind  of  subcentral  charge  present  in  the  atom.  An  alternate  explanation 
may  be  obtained  on  the  assumption  that  at  this  particular  velocity  the  a-par- 
.  tide  takes  on  an  electron  and  then  has  only  one  positive  charge.  This  would 
account  for  the  limiting  velocity  coming  practically  the  same  in  all  the  sub- 
stances. An  attempt  is  made  to  detect  such  singly-charged  a-particles,  but 
.  only  one  line  of  scintillations  in  the  magnetically  deflected  beam  is  observed. 
Geiger  apparently  obtained  one  value  of  the  velocity  as  low  as  0*27  ;  but 
attempts  to  repeat  his  conditions  met  with  no  success.  Whether  his  result 
may  prove  correct  or  not  there  must  be  some  very  radical  change  accom- 
panying the  absorption  of  the  a-particles  when  their  velocity  falls  to  0*41  of 
the  initial  velocity.  There  is  a  discussion  of  the  figures  given  for  the  velocity 
curves  in  the  various  materials.  A.  £.  G. 

1898.  Passage  of  fi-rays  through  Matter.  J.  G.  v.  Jangenfeld.  (Ph3rs. 
Zeitschr.  14.  pp.  607-514,  June  16,  1918.)— Determines  the  ratio  (/</Do)  for 
various  salts  and  alloys,  where  /a  is  the  absorption  coeflicient  lor  /3-rays  and  D 
the  density.  The  ratio  represents  the  reciprocal  of  the  penetrating  power  for 
an  infimtethin  layer.  The  results  show  that  the  penetrability  of  a  compound 
decreases  when  one  element  is  replaced  by  another  of  greater  atomic  weight. 
Thus,  in  the  haloid  salts,  the  fluoride,  chloride,  bromide,  and  iodide  have 
increasing  absorbing  powers.  The  position  of  ammonium  chloride,  between 
KCl  and  BaClt  is  explained  by  the  fact  that  it  contains  four  H-atoms,  which, 
according  to  Schmidt,  possess  great  absorptive  power.  [See  Abstracts, 
Nos.  1616  (1907)  and  1488  (1910).]  E.  E.  F. 
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1839.  Thermal  Conductivity  of  Air  at  Low  Pressures.  A.  Trowbridge. 
(PhjTS.  Rev.  2.  Ser.  2.  pp.  58-64,  July,  1918.) — Describes  the  determination  of 
the  conductivity  of  air  at  pressures  of  about  a  thousandth  of  a  mm.  of  mercory 
undertaken  as  a  subsidiary  to  another  research  still  in  progress.  E.  H.  B. 

1840.  Thermal  Expansion  of  Liquids  between  Boiling-point  and  Critical  Point. 
J.  Meyer.  (Festschrift  W.  Nernst,  pp.  278-801,  1912.)— By  plotting  the 
coefficient  of  expansion,  between  absolute  zero  and  the  critical  point,  against 
temperature,  a  curve  is  obtained  having  neither  maximum  nor  minimum  in 
the  case  of  a  normal  liquid.  When  change  in  temperature  is  accompanied 
by  change  in  molecular  condition,  curves  are  obtained  showing  maxima  or 
minima  or  both,  nitrogen  peroxide,  water,  and  nitrous  oxide  being  examples 
of  these  three  abnormal  types.  By  means  of  a  special  apparatus,  the  expan« 
sion  of  liquids  considerably  above  their  boiling-points  has  been  determined 
at  very  low  pressures,  e,g,  water  up  to  200°,  benzene  up  to  168°,  ethyl  alcohol 
up  to  155^  methyl  ethyl  ether  up  to  85°,  ethyl  ether  up  to  115^,  and  isopentane 
up  to  95°  C,  the  results  showing  that  the  coefficient  of  expansion  increases 
very  considerably  with  the  temperature,  and  in  the  case  of  the  three  last 
named,  the  expansion  coefficient  changing  in  a  perfectly  continuous  manner 
when  the  transition  from  liquid  to  gas  occurs  at  the  critical  temperature. 
With  water,  benzene,  and  ethyl  alcohol,  the  observations  were  not  carried  to 
the  critical  temperature,  but  similar  behaviour  appears  probable.      W.  H.  Si. 

1841.  Capacity  for  Heat  of  Metals  at  Different  Temperatures.  E.  H. 
Griffiths  and  £.  Griffiths.  (Roy.  Soc,  Phil.  Trans.  218.  pp.  119-185» 
July  28, 1918.  Roy.  Soc.,  Proc.  Ser.  A.  88.  pp.  549-560,  July  18, 1918.  Abstract) 
— The  authors  have  measured  the  specific  heats  of  a  number  of  metals  at 
temperatures  varying  from  0^  to  100°.  Masses  ranging  from  1  to  4  kg.  were 
used  and  were  heated  through  a  given  temperature,  not  exceeding  1*4  deg.,  by 
electrical  means,  the  temperature  changes  being  measured  by  differential 
platinum  thermometers.  The  apparatus  was  constructed  with  all  the  parts 
duplicated,  two  similar  masses  of  metal  being  suspended  by  quartz  tubes  in 
similar  air-tight  brass  cases,  which  were  placed  side  by  side  in  a  large  tank 
containing  rapidly  stirred  water  or  oil.  This  tank  was  electrically  controlled 
with  great  constancy  at  any  given  temperature  (Bq).  One  of  the  metal  blocks 
remained  at  the  tank  temperature  throughout  the  experiment,  while  the  other, 
having  been  previously  cooled  below  9%,  was  heated  to  a  similar  extent  above 
$9  by  heat  developed  electrically  in  the  centre  of  the  block,  the  difference  in 
temperature  between  the  two  blocks  being  determined  at  regular  intervals. 
Any  changes  in  the  surrounding  conditions  would  affect  both  blocks  equally, 
measurement  of  the  difference  of  temperature  thus  eliminating  many  sources 
of  error.  The  dependency  of  the  specific  heat  at  temperature  /  lying  between 
0°  and  97-5®,  or,  with  zinc  between  0°  and  128-4°,  is  expressed  by  the  following 
formulae:  Copper,  S,= 009088  (1  +  0*0005841/— 0*00000048/');  aluminium, 
S,= 0*20957  (1+0*0009161/  — 0*0000017/*);  iron  (ingot),  S^s  0*1045  (1  + 
0*001520/ -0-00000617/*);  zinc,  S,= 0-09176  (1  +  0*0005605/ -  0-00000178/^  ; 
silver,  S/  =  0-05560  (1  +  00008896/ —  0-000000141/*) ;  cadmium,  Sr=  0*05476 
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(1+(H)00520/— 0000000725/^ ;  tin,  S,s=0-05868  (l+0O006704/-0O00000458i')  ; 
lead,  S, = 0K)8020  (1  +  0*000400/  —  OOOOOOOSO/*).  If  the  values  of  S at  0°  are 
plotted  against  the  atomic  weights  (A),  all  the  points  show  close  approxima- 
tion  to  the  curve  Ss=  4*804  x  A-<^,  except  in  the  case  of  tin,  for  which  the 
value  of  S  exceeds  the  curve  value  by  4*6  per  cent.  Application  of  this 
relation  to  other  elements  for  which  the  values  of  S  are  available  shows  good 
agreement  in  a  number  of  cases  and  fair  agreement  (8-16  per  cent.)  in  others, 
whilst  in  some  instances  the  calculated  and  experimental  values  are  totally 
different ;  among  the  last  are  carbon,  the  calculated  value  for  which  (0*458)  is 
almost  exactly  four  times  that  of  the  diamond  (0*118),  and  amorphous  boron, 
which  gives  an  experimental  value  (0*250)  very  nearly  half  the  calculated 
number  (0*492).  The  experimental  numbers  for  gases  must  be  doubled  to 
approach  the  calculated  ones.  T.  H.  P. 

1842.  Specific  Heat  of  Hydraied  Salts.  L.  Rolla  and  L.  Accame. 
(Accad.  Lincei,  Atti,  22.  pp.  100-116,  Aug.  7,  1918.>--The  specific  heats  of 
sulphates  of  zinc,  magnesium,  and  iron,  containing  different  quantities  of 
water  of  crystallisation,  have  been  determined  with  a  Schottky  calorimeter, 
containing  toluol  [Abstract  No.  2086  (1009)],  and  the  molecular  heats  of  the 
last  molecules  of  water  of  crystallisation  in  the  first  two  salts,  and  of  the  three 
last  molecules  of  water  in  F^S04.7HiO,  calculated.  These  results  agree 
fairly  closely  with  the  values  deduced  from  Nernst's  formulae,  so  that  the  law 
of  Garnier-Kopp  is  approximately  verified.  The  molecular  heats  of  the 
monohydrated  sulphates  of  zinc  and  magnesia  are  84*78  and  88*21  respec- 
tively. It  is  concluded  that  the  molecular  heat  of  water  of  crystallisation  is, 
at  ordinary  temperatures,  equal  to  that  of  ice.  W.  H.  Si. 

1843.  Improved  Method  for  determining  Specific  Heats  cf  Liquids,  with  Data 
concerning  certain  Dilute  Acids  and  Alkaline  Hydroxides,  T.  W.  Richards 
and  A.  W.  Rowe.  (Amer.  Acad.,  Proc.  49.  pp.  178-199,  Aug.,  1918.)— An 
improvement  on  the  apparatus  previously  used  [see  Abstract  No.  1446  (1908)] 
is  now  described  in  which  the  alkali  to  be  neutralised  by  acid  in  the  centre  of 
a  calorimetric  system  in  order  to  supply  a  definite  quantity  of  heat,  is  now 
contained  in  a  small  Ft  vessel  which  itself  is  inside  the  Ft  vessel  containing 
the  acid.  In  this  way  equality  of  temperature  before  neutralisation  is 
ensured.  In  the  original  apparatus  the  alkali  was  introduced  from  outside 
at  the  moment  of  neutralisation,  which  usually  necessitated  a  correction  being 
applied  for  its  different  temperature.  Details  of  the  preparation  and  purifica- 
tion of  the  substances  used  and  of  the  determination  of  their  specific  heats  are 
given.  From  the  molecular  heats  obtained  it  is  concluded  that  the  thermal 
capacity  of  a  solution  of  a  strong  acid  or  base  containing  at  least  100  molecules 
of  water  per  molecule  is  increased  by  the  addition  of  water  by  an  amount  equal 
to  the  thermal  capacity  of  the  added  water.  It  is  thus  possible  to  calculate 
the  specific  heat  of  any  more  dilute  solution.  The  molecular  heats  of  equi- 
molecular  solutions  of  the  various  substances  used  are  also  shown  to  vary  in  a 
systematic  manner.  F.  J.  H. 

1844.  Experimental  Proof  of  T  Law  for  Decrement  of  Specific  Heats  of 
Solids  at  Low  Temperatures.  A.  Eucken  and  F.  Schwers.  (Deutsch.  Phys. 
Gesell.,  Verb.  15. 14.  pp.  578-588,  July  80, 1918.>--Gives  the  results  of  various 
measurements  of  the  specific  heats  of  lead  (from  15*95^  to  92*0^  abs.),  of  fluor- 
spar (from  17-5°  to  86*0°),  and  of  pyrites  (from  21*7°  to  84*0°).  At  low  tem- 
peratures the  molecular  heats  of  fluorspar  and  pyrites  show  a  decrement 
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proportional  to  the  cube  of  the  absolute  temperature,  and  this  region  extended 
from  small  (about  007  cal.)  to  relatively  high  values  (about  1-0  (Al.)  of  the 
molecular  heat.  Within  this  region  the  theory  of  Debye  is  valid.  Over  the 
whole  temperature  region  the  molecular  heat  of -fluorspar  follows  the  general 
function  of  Debye,  whereas  at  higher  temperatures  pyrites  shows  distinct 
deviations  from  it.    [See  Abstract  No.  446  (1918).]  E.  H.  B. 

1845.  Caiculaiioncf  Specific  Heats  fl-om  Elasticities.  A.Eucken.  (Deutsch. 
Phys.  Gesell.,  Verb.  15.  14.  pp.  571-577,  July  80,  1918.)— Various  recent 
researches  agree  in  leading  to  the  result  that  the  energy  density  in  solid 
bodies  at  low  temperatures  must  satisfy  the  same  relation  as  for  radiation 
density,  viz.,  the  Stefan- Boltzmann  law — 

in  which  h  is  Planck's  universal  Wirkunpquanium,  T  the  absolute  temperature, 
k  the  gas  constant  per  molecule ;  c  is  for  a  solid  body  the  mean  speed  of  sound, 
for  the  ether  the  speed  of  light ;  finally  «  is  a  numerical  factor  which  for  a 
solid  body  has  the  value  8/2  and  for  the  ether  is  unity. 

Following  up  this  relation,  the  author  concludes  that  it  is  at  present 
to  be  accepted  that  the  theoretically  derived  relation  between  elasticity  and 
specific  heat  for  crystals  at  low  temperatures  is  valid  and  in  agreement  with 
experiment.    [See  Abstracts  Nos  446  and  626  (1918).]  E.  H.  B. 

1846.  Determination  of  Specific  Heats  at  Low  Temperatures ;  Calculation  of 
Electromotive  Force,  II.  F.  PolHtzer.  (Zeitschr.  Elektrochem.  19.  pp.  518- 
518,  July  1, 1918.)— The  author  [see  Abstract  No.  866  (1911)]  had  dealt  with 
galvanic  cells  from  the  standpoint  of  Nernsfs  heat  theorem,  and  had  relied 
on  Einstein's  formula  for  the  atomic  heat  This  formula  having  since  been 
modified  by  Nernst  and  Lindemann,  he  makes  new  experiments  at  tempera- 
tures from  —100°  down  to  the  temperature  of  boiling  hydrogen,  and  recal- 
culates his  former  results.  The  new  experiments  concern  Hg,  ZnS04.7HiO, 
HgfS04,  HgCI,  TlCl,  and  ice ;  the  values  found  agree  with  thef  modified 
formula.  From  those  specific  heats  he  deduces  the  electromotive  forces  of 
the  combination  Hg  |  HgCl  |  PbClt  |  Pb,  and  of  others  containing  also  Ag 
and  AgCl ;  they  agree  with  the  more  recent  experimental  determinations  of 
the  heat  of  formation  of  HgCl,  AgCl,  PbCli,  whilst  differing  very  considerably 
from  Thomsen's  figures.  The  results  also  confirm  the  author's  previous  work 
which  E.  Cohen  had  attacked.  H.  B. 

1847.  Sublimaiion  of  Metals  at  Low  Pressures.  G.  W.  C.  Kaye  and  D. 
Ewen.  (Roy.  Soc.,  Proc.  Ser.  A.  89.  pp.  58-67,  Aug.  1, 1918.)— Numerous 
obtervations,  a  risumi  of  which  is  given  by  the  authors,  have  been  made 
which  show  that  metals  volatilise  at  temperatures  con^derabiy  below  their 
melting-points.  Experiments  are  now  described  which  con£^  the  work 
of  Reboul  and  Bollemont  [Abstract  No.  1768  (1912)]  that  there  is,  in  addition 
to  ordinary  volatilisation,  an  emission  of  particles  at  right  angles  to  the  surface 
of  heated  metals  similar  to  that  obtained  from  the  kathode  of  a  discharge 
tube.  Iridmm  heated  in  nitrogen  art  ad  mm.  pressure,  copper  h^fed  ib  800P 
in  nitrogen  at  2  mm.  pressore,  iron  heated  to  950^,  and  ttm'gsted  1o  1800^, 
both  in  vacuo,  were  used,  and  photographs  are  gfvi^h  oi  the  ii^esults  wM 
copper  and  iron.  The  experhnents  with  kon  show  the  tQ^tsaig6  of  »* 
particles  to  be  about  1  cm.    The  deposit  gives  an  iron  reaction,  but  no  W* 
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in  weight  of  the  specimen  detectable  by  a  chemical  balance  is  observed. 
The  surface  of  the  specimen  upon  examination  under  a  high-power  micro- 
scope reveals  a  regularly  oriented  pitting,  and  the  fact  that  this  is  more 
marked  when  the  specimen  is  heated  by  direct  current  than  when  heated 
in  a  furnace  leads  the  authors  to  suggest  that  the. particle  emission  is  elec- 
trical in  origin.  Suggestions  based  on  the  crystalline  structure  of  the  metal 
are  also  given.  F.  J.  H. 

1648.  Vnpour  Pressure  of  Metals.  I.  H.  v.  Wartenberg.  (Zfeitschr. 
Ekktrochem.  19.  pp;  482-489,  June  15,  1918.)— By  the  method  used  for  the 
determination  of  the  vapour  pressure  of  silicon  (Zeitschr.  anorg.  Chem.  79^ 
p.  76,  1912)  the  author  determines  the  vapour  pressures  of  lead,  silver,  and 
thallium  in  hydrogen  and  nitrogen  atmospheres  within  the  pressure>range 
10-*  to  10-*  atmo.,  and  also  the  boiling-points  and  heats  of  evaporation  of 
these  metals.  The  results  are  tabulated.  Copper  and  platinum  showed, 
in  a  nitrogen  atmosphere,  at  1886°  C,  vapour  pressures  below  10"* ;  but  tin 
evaporated  noticeably.  H.  B. 

1849.  Thermal^  Properties  of  Carbonic  Acid  at  Low  Temperatures.  C.  F. 
Jenkia  and  D.  R.  Pye.  (Roy.  Soc,  Phil.  Trans.  218.  pp.  67-117,  July  28, 
1918.) — Details  of  a  continuous^flow  method  of  measuring  the  various  quanti- 
ties  necessary  for  constructing  a  B^  diagram  for  COt  between  —  50°  C.  and 
4-  20°  C.  are  given,  together  with  a  comprehensive  series  of  results  and  a 
diagram  constructed  from  them;  The  direct  measurements  comprise  : 
(a)  Data  for  pressore-temperature  curve  of  the  saturated  vapour;  (6)  Latent 
heat  of  vaporisation,  total  heat  of  the  liquid  and  specific  heat  of  the  gas  at 
various  temperatures  and  pressures  ;  (c)  Joule*Thomson  eflFect  of  the  liquid ; 
(d)  Dilatation  and  elasticity  of  the  liquid.  From  these  are  calculated  : 
{e)  Specific  volume  of  the  saturated  vapour  ;  (/)  Specific  heat  of  the  liquid 
at  constant  pressure.  The  generzd  procedure  consisted  in  sending  liquid 
GOf  at  temperature  9i  and  pressure  ^i,  first,  through  a  throttle  valve  to 
reduce  its  temperature  and  pressure  to  Bt  and  pt,  then,  at  constant  pressure 
pt  through  an  electrically  heated  calorimeter  to  evaporate  and  superheat,  and, 
finally,  through  a  compression  pump  and  condenser  to  bring  it  back  to  its 
original  state.  The  temperatures  of  the  COf  at  various  points  were  measured 
by  means  of  inserted  thermo-couples,  the  pressures  by  Bourdon  gauges,  and 
the  current  of  COi  by  steel  weighing  flasks  placed  in  the  liquid  portion  of  the 
circuit.  This  general  arrangement  was  suitably  modified  according  io  the 
quantity  to  be  measured.  The  B^  diagram  obtained,  which  includes  liquid 
and  gas  limit  curves,  lines  of  constant  total  heat,  and  lines  of  constant  dry- 
ness, is  considered  to  be  more  accurate  than  ^at  previously  given  by  Mollier 
[see  Abstract  No.  961«  (1904)],  since  it  is  constructed  from  the  results  of 
direct  measurement,  whereas  that  of  Mollier  is  based  on  a  mathematical 
equation  obtained  from  experiments  at  higher  temperatures*  The  agreement 
\%  howeter,  remarkable  in  view  of  the  limited  data  MoUier  had  at  his  disposal 
and  the  tery  different  method  used  in  constructing  the  diagram.         P.  ].  H. 

1860.  Radiation  Theory.  J>.  Hilbert  (Phys.  Zeitschr.  14.  pp.  592-595, 
July  1, 1918.  GeselL  Wiss.  Gottingen,  Nachr.,  Math.  Phys.Klasse,  8.  pp.  409- 
416, 1918.)— The  author  puts  down  five  axioms  regdrding  the  monochromatic 
or  total  exchange  of  energy,  the  velocity  of  light,  and  the  emission  and 
absorption  coefficients,  and  deteroiioes  which  combiaation  ol  ithese  axiMnf 
leads  to  KirchhofiPs  laws.  E.  £.  F. 
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SOUND. 

1851.  Pianoforte  Touch.  S.  Pickering.  (Nature,  91.  pp.  556-656,  July 
81, 1918.) — ^The  question  as  to  whether  what  is  known  as  touch  is  due  to  any 
peculiarity,  apart  from  the  energy,  with  which  the  hammer  strikes  the  strings, 
and,  consequently,  with  which  the  fingers  strike  tlie  keys,  would  appear  to  bo 
determinable  by  direct  experiment.  The  author  had  always  held  that  touch 
is  dependent  on  such  peculiarities,  but  has  found  as  follows  that  the  evidence 
is  decidedly  against  this  view.  A  note  was  struck  one  hundred  times  in 
succession  so  as  to  produce  sound  of  as  nearly  as  possible  the  same  intensity  ; 
on  half  these  occasions  it  was  struck  in  a  pressing  or  caressing  manner ;  in 
the  other  cases  it  was  struck  sharply  ;  the  di£Ferent  kinds  of  blows  were  inter- 
mingled irregularly  and  according  to  a  list  previously  drawn  up,  and  the 
damper  was  held  up  while  the  note  was  being  struck.  As  each  note  was 
struck  a  verdict  as  to  its  quality  was  given  by  a  person  sitting  out  of  view  of 
the  piano,  and  this  verdict  was  compared  with  the  character  of  the  blow 
given.  This  observer  was  not  a  trained  musician,  but  was  exceptionally 
appreciative  of  what  is  called  "touch."  Discarding  all  cases  where  the  note  had 
accidentally  been  more  or  less  loud  than  the  average,  it  was  found  that  in 
49  per  cent  of  the  cases  of  uniform  loudness  the  e£Fect  on  the  auditor 
coincided  with  the  character  of  the  blow  given,  in  51  per  cent.,  the  reverse. 
In  another  series  of  100  notes,  the  values  were  51  and  49  respectively.  It  is 
evident,  therefore,  according  to  this,  that  different  quality  of  touch  (in  the 
above  sense)  produces  no  difference  in  the  quality  of  the  sound  produced. 
Even  if  the  independence  of  touch  on  the  character  of  the  stroke  were 
fully  established,  there  is  no  difficulty  in  explaining  the  apparent  difference  in 
touch  of  a  performance  with  the  fingers  and  one  with  a  piano-player.  At 
least  seven  factors  may  be  specified  as  determining  touch  : — (1)  Differences 
in  loudness  of  a  note  or  notes  compared  with  that  of  preceding  notes ;  (2) 
deviation  from  the  theoretical  value  of  degree  of  staccato  or  legato ;  (8)  varia- 
tions in  time  as  compared  with  that  of  preceding  notes ;  (4,  5,  and  6)  similar 
differences  in  loudness,  duration  and  time  of  one  note  in  reference  to  its 
nominally  contemporary  notes ;  (7)  use  of  the  loud  pedaL 

A  discussion  of  the  piano-player,  its  defects  and  possible  improvements 
follows.  E.  H.  B. 

1852.  Dust-fiiures.  J.  Robinson.  (Phys.  Soc.,  Proc.  25.  pp.  25^958; 
Discussion,  p.  268,  June,  1918.)— The  ripple  formation  in  Kundt's  tube  was  first 
satisfactorily  explained  by  W.  Konig  in  1891.  His  theory  was  based  on  the 
hydrodynamical  forces  between  two  particles  in  a  stream.  All  the  known 
facts  about  these  figures  fall  into  line  with  the  theory.  The  distance 
apart  of  the  ripples  increases  with  the  intensity  of  the  sound,  and  also  from 
the  node  to  the  antinode  there  is  a  variation  of  the  ripple  pitch  as  required  by 
theory.  Certain  measurements  on  dust  figures  produced  by  an  electric  spark 
have  shown  that  these  figures  can  only  be  explained  in  a  similar  way  to  the 
Kundt's  tube  figures.  It  was  suggested  by  Cook  [Abstract  No.  1865  (1902)] 
that  viscosity  must  be  introduced  in  order  to  account  for  the  formation  of  the 
ripples.  The  author  here  shows  that  it  is  possible  to  account  for  the  ripple 
formation  without  the  introduction  of  viscous  forces  at  all.  Indeed  these  act 
rather  as  a  disturbance  than  a  help.  £.  H.  B. 
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ELECTRICITY  AND  MAGNETISM. 

THEORY.  ELECTROSTATICS,  AND  ATMOSPHERIC  ELECTRICITY. 

1853.  Collisions  of  Slow  Electrons  and  Gas  Molecules.  II.  J.  Franck  and 
•  G.  Hertz.  (Deutsch.  Phys.  Gesell.,  Verb.  15. 14.  pp.  618-620,  July  80, 1918.) 
— ^What  was  made  highly  probable  in  the  first  part  of  this  work  is  now  estab- 
lished, viz.  that  the  collisions  of  Electrons  and  gas  molecules  are  the  more 
elastic  the  less  the  affinity  between  the  electrons  and  the  molecules  in  ques- 
tion. For  helium,  hydrogen,  and  oxygen  it  is  shown  that  the  electrons  need- 
ing energy  for  ionisation  do  not  attain  their  proper  free  path.  In  helium  the 
ionisation  energy  may  be  won  by  very  many  collisions,  in  hydrogen  this 
number  is  curtailed,  and  in  oxygen  it  is  yet  smaller,  since  the  strong  electro- 
negativity of  the  oxygen  causes  distinctly  unelastic  collisions  between  elec- 
trons and  its  molecules.    [See  Abstract  No.  1819  (1918).]  E.  H.  B. 

18M.  Plane  Dispersion,  C.  Schaefer  and  H[elene]  Stall witz.  (Preuss. 
Akad.  Wiss.  Berlin,  Ber.  86.  pp.  674-686, 1918.)— Mathematical  treatment  of 
the  plane  diffraction  of  electromagnetic  waves  by  gratings.  [See  Abstracts 
Nos.  1276  (1906)  and  184  (1906).]  E.  H.  B. 

1866.  Observations  of  Atmospheric  Electricity  at  Seeham,  near  Salzburg,  in  the 
Summer  of  1912.  E.  v.  Schweidler.  (Akad.  Wiss.  Wien,  Ber.  122.  2a. 
pp.  187-162,  Jan.,  1918.) — Conductivity  of  the  air,  potential  gradient,  and  air- 
earth  current  were  observed  in  the  summer  and  autumn  of  1912,  and  the 
following  mean  values  were  obtained  for  a  position  600  m.  distant  from  the 
shore  of  Lake  Obertrumer  :— Total  conductivity  =  2*78  X  10^  e.s.  unit ; 
g  =  X+/ X_  =  r02 ;  potential  gradient  5=96  volts /m.;  air-earth  current 
=  8'2  X  10-^  e.s.  unit  per  cm.*.  The  diurnal  range  of  potential  gradient  is 
small  so  that  that  of  the  air-earth  current  conforms  with  that  of  conductivity. 
At  a  second  place  of  observation  above  the  water  near  the  shore  the  conduc- 
tivity is  markedly  diminished,  q  is  greater  than  unity,  and  the  daily  range  of 
conductivity  is  considerably  different  from  that  at  the  former  place  of  obser- 
vation.   [See  Abstract  No.  474  (1912).]  R.  C. 

1856.  Observations  of  Atmospheric  Electricity  in  Argentina,  Q.  Bemdt. 
(Meteorolog.  Zeitschr.  80.  pp.  868-866,  July,  1918.  Paper  read  before  the 
Deutsch.  Wiss.  Verein,  Buenos  Aires.)— Regular  observations  of  atmospheric 
electricity  on  the  continents  of  the  Southern  Hemisphere  are  very  scanty. 
Beyond  some  observations  of  Neumayer  in  Melbourne,  and  of  the  French 
and  English  Antarctic  Expeditions,  there  are  few,  if  those  at  Samoa  and 
Batavia,  which  are  situated  near  the  Equator,  are  omitted.  The  paper  deals 
with  observations  made  by  Berndt,  professor  at  the  Physical  Institute  of 
Buenos  Aires.  The  result  of  a  year's  observations  of  potential  gradient  and 
number  of  ions  per  cm.*  near  Buenos  Aires,  show  that  the  former  has  a 
maximum  in  winter  and  a  minimum  in  summer  ;  while  the  number  of  ions 
is  greatest  in  spring  and  summer,  least  in  late  autumn  and  winter.  Both  ele- 
ments are  thus  dependent  upon  the  seasons  in  the  same  way  as  they  are  in  the 
Northern  Hemisphere  :  a  result  in  contradiction  to  that  obtained  from  Ant- 
VOL.  XVI.— A.— 1913.  2t  r^  T 

Digitized  by  VjOOQ IC 


602  SCIENCE  ABSTRACTS, 

arctic  observations  which  made  times  of  seasonal  maxima  and  minima  simul- 
taneous all  over  the  globe.  The  influences  of  meteorological  changes  are 
similar  to  those  observed  in  Europe,  except  that  rainfall  was  usually  accom- 
panied by  a  low  positive  potential  gradient,  rarely  by  a  negative  gradient. 
Diurnal  variation  of  potential  gradient  is  similar  in  character  to  the  variation 
of  northern  latitudes.  Observations  were  also  made  of  conductivity,  and 
velocity  of  positive  and  negative  ions ;  and  the  air^^arth  current  was  deduced. 
The  electricity  brought  down  by  rain  was  also  measured  and  the  results 
summarised.  R.  C.  ^ 

DISCHARGE  AND  OSCILLATIONS. 

1867.  lonisaiion  in  Gaseous  Mixtures  by  Ronigen  Radiation.  L.  Simons. 
(Univ.  of  Durham  Phil.  Soc,  Proc  5.  pp.  88-44,  1912-1918.)— Barkla  and  the 
author  have  given  results  of  ionisation  experiments  with  air,  Hs,  Ot,  COt,  HtS, 
SOf,  and  with  the  vapours  CiHiBr,  and  CH|I.  [Abstract  No.  900  (1912).] 
In  the  present  paper  experiments  are  described  on  mixtures  of  some  of  these. 
It  is  shown  that  the  ionisation  produced  by  silver  X-radiation  in  a  mixture  of 
HtS  and  Oi  in  equal  parts  is  1*17  times  that  in  a  mixture  of  SOt  and  Hf. 
Since  the  absorption  by  these  two  mixtures  is  the  same  (/issO^X^)  the 
results  show  that  ionisation  is  not  atomic.  In  further  experiments  the  author 
studies  the  ionisation  in  mixtures  of  ethyl  bromide  vapour  with  Hi,  air,  or 
SOi.  The  results  show  that  the  kathode  radiation  from  the  Br  produces  the 
same  number  of  ions  in  CjHjBr,  Hi,  air,  or  SOt  for  the  complete  absorption  of 
its  energy.  E.  M. 

1858.  Recombination  of  Ions  produced  by  Rontgen  Rays.  H.  Thirkill. 
(Roy.  Soc.,  Proc.  Ser.  A.  88.  pp.  477-494,  July  1, 1918.)— The  work  of  Bragg 
and  Plimpton  has  shown  that  certain  peculiarities  occur  in  the  initial  btages 
of  recombination.  It  was  the  author's  aim  to  measure  the  coefficient  when 
the  initial  peculiarities  have  been  dissipated,  these  being  the  only  conditions 
under  which  the  coefficient  has  a  simple  meaning.  The  method  employed  is 
a  modification  of  that  of  Langevin,  the  gas  between  two  electrodes  being 
ionised  by  a  single  flash  of  X-rays,  and  the  calculation  of  the  coefficient  of 
recombination  based  on  measurements  of  the  current  passing  through  the  gas 
for  different  electric  fields.  It  is  shown  that  in  these  circumstances  the  dis- 
tribution of  the  ionisation  is  unimportant,  and  also  that  the  effect  of  diffusion 
is  negligible.  The  measurements  were  made  with  air,  COi  CO,  SOt,  and 
NtO  under  very  varied  conditions  as  regards  intensity  of  ionisation,  pressure, 
etc.,  and  the  results  show  that  recombination  takes  place  according  to  the 
simple  law  dnildi=:dntldi=s^aninf,  where  fii  and  wi  are  the  numbers  of 
positive  and  negative  ions  per  c.cm.  and  a  is  the  coefficient  of  recombination. 
For  all  the  gases  examined,  and  over  a  range  of  pressure  of  200-760  mm.  Hg 
the  coefficient  of  recombination  is  shown  to  be  proportional  to  the  pressure. 

E.M. 

1859.  Photoelectric  Effect  and  Plancks  Quantum,  P.  Debye  and  A. 
Sommerlield.  (Ann.  d.  Physik,  41.  5.  pp.  878-980,  Aug.  5,  1918.)— An 
elaborate  and  highly  mathematical  treatment  of  the  theory  of  the  photo- 
electric effect  from  the  standpoint  of  the  universal  Planck's  quantum  h. 
It  is  at  the  outset  assumed  that  this  quantum  is  a  general  property  of  all 
purely  molecular  processes  of  the  emissive  or  absorptive  kinds.  Thus  for  the 
photoelectric  effect  it  is  stated  as  follows  : — An  atom  accumulates  incident 
radiant  energy  in  the  motion  of  its  electrons  Until  the  quantity  of  the  action 
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/(T  —  uy/  reaches  the  value  hftw,  where  (as  in  the  principle  of  least  action 
in  mechanics)  T  is  the  kinetic>  U  the  potential  energy  of  the  electron  under 
notice  (here  the  energy  of  the  quasi-elastic  connection)  h  is  the  constant  of 
the  radiation  law.  When  the  action  first  reaches  the  value  hftw,  the  electron 
is  set  free  from  its  atomic  connection  with  the  kinetic  energy  T. 

The  body  of  the  paper  is  divided  into  two  parts,  treating  respectively  of 
monochromatic  and  natural  light  £»  H.  B. 

1860.  Experiments  on  Columnar  lonisation,  £.  M.  Wellisch  and  J.  W. 
Woodrow.  (Amer.  Journ.  Sci.  86.  pp.  214-280,  Sept,  1018.  PhiL  Mag.  26. 
pp.  611-628,  Sept.,  1018.) — In  a  paper  by  Wellisch  and  Bronson  [Abstract 
No.  1089  (1012)]  a  theory  was  put  forward  to  explain  the  difficulty  of  obtain- 
ing saturation  in  the  case  of  a-ray  ionisation,  the  assumption  being  that  an 
a-particle  produces  **  neutrons  "  or  unstable  systems  which  are  subsequently 
resolved  into  ions,  probably  by  collision  with  ions  already  established.  The 
present  experiments  were  undertaken  to  test  this  point,  the  principle  being 
that  in  the  above  theory  it  is  to  be  expected  that  when  the  electric  force  is 
sufficiently  great  the  electric  current  would  be  slightly  greater  when  the  field  . 
is  longitudinal,  or  parallel  to  the  a-particle  column,  than  when  it  is  transverse 
or  perpendicular  to  it.  The  results  confirm  the  accepted  view  of  the 
phenomenon  as  advanced  by  Langevin  and  Moulin,  namely,  that  "  lack  of 
saturation  "  of  the  ionisation  current  is  due  to  columnar  recombination,  and  no 
evidence  was  obtained  which  would  indicate  the  existence  of  unstable  atoms 
in  the  a-ray  columns.  The  mean  radius  of  the  ionisation  columns  round  the 
track  of  an  a-particle  is  estimated  as  0*0021  cm.  £.  M. 

1861.  Fluctuations  in  Ionisation  due  to  y-Rays,  P.  W.  Burbidge. 
(Roy.  Soc.,  Proc.  Ser.  A.  89.  pp.  45-67,  Aug.  1,  1918.)— The  experiments 
described  are  a  continuation  of  those  of  Laby  and  Burbidge .  [Abstracts 
Nos.  1860  (1911),  1221  (1912)],  in  which  the  existence  of  fluctuations 
in  the  ionisation  due  to  y-rays  from  radium  was  demonstrated.  The 
author  has  obtained  photographic  records  of  the  ionisation  due  to  r-rays, 
and  estimated  the  value  of  the  absolute  fluctuation.  The  absolute  fluctuation 
was  calculated  from  Campbell's  formula  A' s  2^C/0'«'R,  where  ^  is  the  mean- 
square  deviation  of  the  image  of  the  electrometer  fibre,  C  the  capacity  of  the 
system  in  cm.,  R  is  the  resistance  in  e.s.  units  between  the  fibre,  etc.,  and  the 
earthed  surroundings,  s  the  sensitiveness  per  e.s.  unit  of  voltage,  and  e 
the  elementary  charge.  [See  Abstract  No.  678  (1910).]  The  fluctuation  was 
found  to  be  almost  proportional  to  the  ionisation  when  either  the  solid  angle 
of  rays  used  or  the  gas  in  the  ionisation  vessel  was  varied.  The  results  are 
discussed  on  the  various  theories  of  y-rays,  and  appear  to  lead  to  the  dednc* 
tion  that  a  y-ray  is  an  entity  in  the  sense  that  it  has  a  discontinuous  wave- 
front.  E.  M. 

1862.  Rays  of  Positive  Electricity.  J.  J.  Thomson.  (Roy.  Soc.,  Proc.  Ser. 
A.  89.  pp.  1-20,  Aug.  1, 1918.)— It  is  first  shown  that  all  the  particles  which 
have  a  given  value  of  elm  strike  the  plane  on  a  parabola,  which  latter 
can  be  photographed  by  allowing  the  particles  to  fall  on  a  photographic 
plate.  The  apparatus  and  the  conditions  for  obtaining  photographs  of  these 
parabolas  is  next  considered,  together  with  the  interpretation  of  the  photo- 
graphs. Using  the  method  described,  it  is  possible  to  distinguish  between 
the  following  classes :  Positively  electrified  atoms  with  one  charge,  positively 
electrified  molecules   with   one  charge,  positively  electrified  atoms   with 
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multiple  charges,  negatively  electrified  atoms,  and  negatively  electrified 
molecules.  There  seems  to  be  strong  evidence  that  the  charged  atoms  and 
molecules  are  produced  by  different  agents.  The  photographs  show  that  at 
certain  places  in  the  dark  space  there  may  be  great  changes  in  the  produc- 
tion of  charged  molecules  without  any  changes  in  the  production  of  charged 
atoms.  Another  argument  in  favour  of  this  view  is  the  great  variation  that 
occurs  in  the  relative  intensities  of  the  lines  due  to  the  atoms  and  molecules 
of  the  same  element  when  the  conditions  of  discharge  are  slightly  altered. 
It  is  concluded  that  moving  positively-charged  atoms  and  molecules  are  in 
the  main  responsible  for  the  dissociation  which  produces  the  positively- 
charged  atoms  occurring  in  the  positive  rays.  The  rarity  of  the  double- 
charged  molecule  seems  to  indicate  that  the  shock  which  produces  the 
double  charge  is  sufficiently  intense  to  dissociate  the  molecule  into  atoms. 
ITie  uniformity  of  the  intensity  of  the  parabolas  corresponding  to  the  multiply- 
charged  atoms  show  that  they  acquire  this  change  at  one  operation  and  not 
by  repeated  ionisation  on  their  way  to  the  kathode.  The  occurrence  of  the 
multiple  charge  does  not  seem  to  be  connected  with  the  valency  or  the 
•  chemical  property  of  the  atom.  The  fact  that  these  multiple  charges  so 
frequently  occur  on  atoms  of  the  inert  gases  tends  to  prove  that  they  are  not 
produced  by  any  process  of  chemical  combination.  All  the  results  point  to 
the  conclusion  that  the  occurrence  and  magnitude  of  the  multiple  charge  is 
connected  with  the  mass  of  the  atom  rather  than  with  its  valency  or  chemical 
properties.  No  instance  has  been  found  where  a  molecule  of  a  compound 
gas  acquires  a  negative  charge,  and  only  two  where  a  molecule  of  an  elemen- 
tary gas  does  so,  viz.,  oxygen  and  carbon.  The  conditions  which  regulate 
the  appearance  of  the  negatively  charged  carbon  molecule  are  very  interest- 
ing. The  negative  molecule  does  not  occur  in  compounds  like  marsh  gas. 
COt,  CO,  phosgene,  and  so  on,  where  there  is  no  linking  between  the  carbon 
atoms.  On  the  other  hand,  it  does  occur  with  compounds  like  acetylene, 
ethylene,  ethane,  where  there  are  two  carbon  atoms  linked  together  by  one  or 
more  bonds.  Since  each  pau-abola  on  the  photograph  indicates  the  presence 
in  the  discharge  tube  of  particles  having  a  known  value  of  mjc,  and  as  we 
can  determine  by  the  methods  described  what  multiple  e  is  of  the  unit 
charge,  it  is  possible,  by  measuring  the  parabolas,  to  determine  the  masses 
of  all  the  particles  in  the  tube,  and  thus  identify  the  contents  of  the  tube  so 
far  as  this  can  be  done  by  a  knowledge  of  the  atomic  and  molecular  weights 
of  all  its  constituents.  Thus  it  is  shown  that  there  can  be  little  doubt  that 
what  has  been  called  neon  is  not  a  simple  gas  but  a  mixture  of  two  gases,  one 
of  which  has  an  atomic  weight  about  00  and  the  other  about  22.  The  parabola 
due  to  the  heavier  gas  is  always  much  fainter  than  that  due  to  the  lighter,  so 
that  probably  the  heavier  gas  forms  only  a  small  percentage  of  the  mixture. 
With  reference  to  X|,  though  the  largest  quantites  of  that  substance  are 
obtained  by  bombardment  with  kathode  rays,  this  is  by  no  means  the  only 
source  of  the  gas.  It  and  helium  are  obtained  when  the  discharge  from  a 
Wehnelt  kathode  passes  through  an  exhausted  tube.  The  most  obvious 
suggestion,  that  it  is  a  carbon  atom  with  four  charges  of  electricity,  is  shown 
to  be  not  tenable.  If  X|  does  not  contain  a  new  element  and  is  not  carbon 
with  four  charges  it  must  be  triatomic  hydrogen.  From  the  physical 
side  there  is  considerable  evidence  in  favour  of  this  view.  The  chemical 
properties  of  Xj,  however,  in  no  way  suggest  hydrogen,  so  that  if  it  is  manu- 
factured from  that  gas  its  relations  to  hydrogen  must  l>e  very  different  from 
those  of  ozone  to  oxygen.  The  properties  of  X,  brought  to  light  by  these 
experiments  are  :   It  can  be  kept  over  mercury  for  several  weeks,  though  it  is 
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diminished  in  amount  at  the  end  of  that  time  ;  it  can  be  heated  in  a  quartz 
tube  for  several  hours  without  any  appreciable  change,  although  the  quartz  is 
at  a  red  heat ;  it  can  be  sparked  with  oxygen  and  also  with  phosphorus  with- 
out being  destroyed  ;  it  is  not  affected  when  passed  over  cold  metallic  sodium 
and  when  heated  with  sodium  vapour  it  does  not  combine  with  it ;  it  can 
withstand  the  action  of  red-hot  copper  oxide  and  potash.  These  properties 
point  to  its  being  a  very  inert  substance,  and  are  not  those  we  should  expect  an 
allotropicform  of  hydrogen  to  possess.  There  are,  however,  two  cases  where 
it  enters  into  chemical  combination  :  it  combines  with  mercury-vapour  when  an 
electric  discharge  is  sent  through  the  mixture,  and  it  combines,  to  some 
extent,  with  red-hot  copper.  Also  Xs  is  found  to  disappear  when  a  mixture 
of  it  with  hydrogen  is  sparked  with  sufficient  oxygen  to  give  a  violent  ex- 
plosion. These  properties  point  to  the  conclusion  that  if  X|  is  an  element  it 
has  considerable  resemblance  to  the  inert  gases  He  and  Ar,  although  its 
chemical  properties  are  slightly  more  energetic.  The  absence  of  parabolas 
corresponding  to  m/e  =  1*5  and  mie  =  6  shows  that  if  it  is  an  element  it  is 
monatomic.  Mendelejeff  predicted  the  existence  of  an  element  of  atomic 
weight  8  and  attributed  to  it  properties  similar  to  those  of  fluorine,  but  of 
greater  intensity.  The  chemical  properties  of  Xs  are  much  too  lethargic  to  be 
consistent  with  the  view  that  it  is  a  kind  of  super-fluorine.  If  Xs  is  related  to 
such  an  element,  that  element  must  have  atomic  weight  2  and  not  8,  and  Xs 
must  be  a  stable  compound  of  it  with  hydrogen.  If  this  were  the  case,  since 
the  line  corresponding  to  the  element  would  coincide  with  that  due  to  the 
hydrogen  molecule,  which  is  always  on  the  plate,  it  would  be  difficult  to  get, 
by  the  study  of  the  lines  due  to  the  positively  charged  particles,  evidence  as 
to  its  existence.  Again,  a  substance  possessing  the  energetic  chemical  pro- 
perties of  Mendelejeff's  element  should  be  able  to  attract  a  negative  charge, 
and  there  should  be  on  the  negative  side  of  the  photographs  a  line  for  which 
tnle  =  2.  No  such  line  has  been  detected.  It  has  been  proved  in  subsequent 
experiments  that  when  the  salts  of  Li,  Na,  K,  or  Rb  are  bombarded  by  kathode 
rays  there  is  a  genuine  production,  as  distinct  from  liberation  of  absorbed  gas, 
of  He  and  Xs,  potassium  giving  the  largest  supply.  This  is  of  interest  since 
potassium,  as  Campbell  has  shown,  is  radio-active.  It  is  further  shown  that  Xs 
liberated  from  dissolved  salts  is  not  simply  absorbed  by  them,  but  is  either 
manufactured  from  hydrogen  in  the  presence  of  water  or  liberated  from  the 
atoms  of  one  or  more  of  the  elements  in  the  salt,  and  that  the  presence  of 
water  is  an  important,  it  may  be  an  essential,  condition  for  the  production  by 
atomic  disruption.  If  we  suppose  that  Xs  is  made  from  hydrogen,  the  function 
of  the  salt  may  be  merely  to  supply  the  necessary  water  in  a  convenient  form. 
Xs  is  produced  when  the  discharge  from  a  Wehnelt  kathode  passes  through 
gas  at  a  low  pressure,  though  in  this  case  the  bombardment  of  the  walls 
of  the  tube  by  the  kathode  rays  is  feeble :  this  and  its  sporadic  appear- 
ance in  discharge  tubes  would  be  accounted  for  if  it  were  produced  from 
water-vapour.  A.  £.  G. 

1863.  Number  of  Elementary  Charges  on  Gaseous  Ions.  P.  Langevin. 
(Le  Radium,  10.  pp.  118-118,  April,  1918.)— Townsend  first  showed  that  from 
a  knowledge  of  the  ratio  of  the  mobility  and  diffusion  coefficient  of  ions  the 
ratio  of  the  charges  on  the  ions  to  the  elementary  charge  could  be  calculated. 
His  results  showed  that  while  negative  ions  were  always  singly  charged,  posi- 
tive ions  produced  by  penetrating  X-rays  were  generally  doubly  charged 
[Abstract  No.  662  (1908)].  The  present  paper  deals  with  a  direct  method  of 
measuring  kID  {k  =>  mobility,  D  =  diffusion  coefficient)  for  either  positive  or 
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negative  ions.  If  two  electrodes  are  very  near  together  and  the  gas  between  is 
Ionised  by  /3-  or  y-rays  passing  normal  to  the  electrodes,  then  ions  are  produced 
practically  uniformly  and  recombination  may  practically  be  neglected. 
From  a  consideration  of  these  conditions  the  author  shows  that  from  the 
current  potential  curve  A/D  for  both  sets  of  ions  can  be  evaluated.  In 
particular  if  both  positive  and  negative  ions  are  singly  charged,  the  curve  is 
given  by  //I=^(^-hl)/(^  — 1)— '2/w;  here  msskvID,  I  is  the  saturation 
current  and  i  the  current  at  potential  V.  Measurements  by  Salles  appear  to 
indicate  that  this  equation  holds  and  that  both  sets  of  ions  are  singly  charged. 

E.  M. 

1864.  Matter  in  its  Electrically  Explosive  State.  F.  £.  Nipher.  (Amer. 
Philosoph.  Soc.,  Proc.  52.  pp.  288-286,  April,  1918.)-~Singer  in  1815  pointed 
out  that  a  lead  wire  (H)l  in.  in  diam.  could  be  exploded  by  passing  an 
electrical  discharge  along  it  under  suitable  conditions.  The  present  paper 
describes  a  variation  of  the  experiment  in  which  a  condenser  (of  twenty  sheets 
of  glass  66  cm.  square  with  tin-foils  each  80  cm.  square)  was  charged  by  an 
influence  machine  and  then  discharged  through  a  ^amp.  fuse  wire  of 
diam.  0*115  mm.  This  wire  was  contained  in  a  glass  tube,  10  cm.  long  and 
1  or  2  mm.  bore,  filled  with  coal«oil,  all  air  being  excluded.  The  leading-in 
wires  practically  filled  the  ends  of  the  tube  which  were  sealed  with  sealing- 
wax.  A  single  discharge  from  either  the  positive  or  the  negative  side  of  the 
condenser,  through  the  wire  to  earth,  caused  the  tube  of  glass  to  be  shattered 
into  fragments  so  minute  that  their  impact  on  the  observer's  face  6  ft.  away 
produced  no  harmful  e£Fect.  E.  H.  B. 

1866.  Silent  Electric  Discharges  through  Gases  at  Atmospheric  Pressure. 
£.  H«  Riesenlield.  (Festschrift  W.  Nemst,  pp.  874-882, 1912.)-<kmHnuing 
his  work  on  the  subject  [Abstract  No.  1600  (1911)]  the  author  has  determined 
the  minimum  potential  required  for  passage  of  the  silent  discharge  through 
the  gases  H,  O,  COt,  and  N,  and  its  dependence  on  the  dimensions  of  the 
"ozoniser,"  the  nature  of  the  glass,  and  the  frequency  of  the  alternating 
current.  The  minimum  potentials  for  these  gases,  referred  to  H  as  standard, 
are  not  invariable,  but  the  relative  values  increase  with  increasing  size  of  the 
'*  ozonizer,"  and  fall  with  increasing  frequency  of  alternation.  With  quartz 
glass  no  silent  discharge  can  be  obtained,  due  probably  to  its  insulating 
properties.  The  minimum  potential  for  the  silent  discharge  is  distinctly 
lower  than  the  sparking  potential  in  continuous-current  discharge,  but  the 
order  of  the  gases,  arranged  according  to  minimum  potential,  is  the  same  in 
both  cases.  The  silent  discharge  through  O  and  COt  is  accompanied  by 
hysteresis  effects,  so  that  their  minimum  potentials  can  only  be  obtained  by 
gradually  lowering  the  applied  potential  W.  H.  Si. 

1866.  Peculiar  Form  of  Low-potential  Discharge  in  the  Highest  Vacua, 
R.  J.  Strutt.  (Roy.  Soc,  Proc.  Ser.  A.  89.  pp.  68-74,  Aug.  1, 1918.)— The 
curious  electrical  effect  described  by  Phillips  [see  Abstract  No.  820  (1902)]  is 
shown  to  be  due  to  a  residual  positive  static  charge  on  the  inner  surface  of 
the  glass  arising  from  the  preliminary  induction  coil  discharge  between  the 
iron  electrodes  at  the  centre  of  the  bulb.  This  sets  up  a  p.d.  between  the 
glass  surface  and  the  iron  electrodes,  which,  upon  the  establishment  of  the 
magnetic  field  between  the  electrodes,  causes  a  visible  discharge  lasting  about 
8  sees.  The  magnetic  field  simply  reduces  the  p.d.  required  for  the  discharge. 
The  author  describes  an  experiment  in  which  a  continuous  discharge  of  a 
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similar  character  is  effected  by  an  electrostatic  machine,  the  kathode  being  a 
brass  cylinder  immersed  in  a  magnetic  field  parallel  to  itself  and  the  anode  a 
concentric  gaaze  cylinder.  There  is  no  discharge  even  with  a  p.d.  exceeding 
12,000  volts  when  the  magnet  is  turned  off,  but  800  volts  suffices  to  effect  the 
discharge  when  the  magnet  is  on.  The  electrons  are  considered  to  be  sent 
by  the  electric  and  magnetic  fields  from  the  kathode  to  the  anode  in  a  spiral 
path  whirling  round  the  kathode.  In  this  way  they  travel  through  a  distance 
sufficient  to  ionise  the  gas  without  having  to  fall  through  a  large  p.d.  An 
additional  experiment  bears  out  this  explanation.  F.  }.  H. 

1867.  Simple  Theory  of  Coupled  Oscillatory  Circuits,  with  Illustrative  Oscillo- 
grams. J.  A.  Fleming.  (Phys.  Soc.,  Proc.  26.  pp.  217-226;  Discussion, 
p.  226,  June,  1918.) — The  author  gives  a  very  short  method,  involving  only 
the  simplest  algebra,  for  arriving  at  a  formula  for  the  time  of  free  electrical 
oscillation  of  a  leaky  condenser  in  series  with  an  inductive  resistance,  the 
oscillations  being  damped.  The  amplitude  of  the  oscillations  is  proportional 
to  the  real  part  of  e^,  where  P  =^  +/a  and  p  =  2ir/i,  n  being  the  frequency 
and  a  the  damping  coefficient.  Hence  the  volt  drop  down  the  resistance  is 
R  +  yPL,  and  that  down  the  condenser  is  (S  +  /PC)-*.  The  sum  of  these  two 
is  zero,  which  leads  at  once  to  the  equation — 

giving  the  frequency  and  damping.  The  formulae  are  confirmed  by  oscillo- 
grams taken  at  low  frequency  with  a  Duddell  oscillograph.  In  the  same 
manner  the  case  of  coupled  circuits  is  considered  and  the  e.m.f.  equations 
are  written  in  the  form  Timih  +  ;MPfIf  =  0,  /MPiIi  +  rim,I,  =  0,  where  Tim 
stands  for  (R  +  ;PL)  +  (S  +  ;PC)->.  Eliminating  the  currents  Ii  and  If,  we 
have  an  equation  which  can  be  solved  for  p.  Taking  the  reduced  case  of  non- 
leaky  condensers,  tuned  circuits,  and  zero  resistance  in  the  secondary,  the 
equation  deduced  is — 

[fCUX  -  A)-1J  [/^CL(1  +  A)  -  l]-^i»CL[l  -  (1  -H*')^CL]  =  0, 

which  shows  that  there  are,  in  general,  oscillations  of  three  frequencies  in  the 
circuits.    This  is  confirmed  by  oscillograms.  T.  P.  B. 

1868.  Beaded  Character  of  Kathode-ray  Line,  C.  T.  Knipp.  (Phjrs. 
Rev.  2.  Ser.  2.  pp.  89-48,  July,  1918.) — The  so-called  magnetic  spectrum  of 
kathode  rays  has  generally  been  considered  to  be  due  to  the  want  of 
uniformity  necessarily  associated  with  the  use  of  an  induction  coil.  Recent 
experiments  by  the  author  suggest  that  the  origin  of  the  beaded  character  of 
the  kathode-ray  line  may  possibly  be  other  than  a  want  of  uniformity  accom- 
panying the  induction  coil  or  static  machine  discharge.  The  apparatus  used 
was  the  same  as  previously  employed  [Abstracts  Nos.  666  and  1091  (1912)] 
with  slight  modifications.  The  Wehnelt  kathode  was  removed  and  an 
ordinary  Al  kathode  suitably  mounted.  The  beam  of  kathode  ra3rs  emergent 
from  the  canal  passed  between  the  nearly  coterminous  magnetic  poles  and 
electrostatic  field  plates  and  fell  on  the  photographic  plate  beyond.  This 
range  was  about  2  cm.  After  connecting  the  winch  for  turning  the  plate  the 
containing  vessel  was  sealed  and  evacuated.  To  get  instantaneous  photo- 
graphs it  was  only  necessary  to  rotate  the  plate  while  the  discharge  was 
passing.    It  appears  from  the  photographs  reproduced  that  in  most  cases  the 
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beaded  effect  of  the  kathode-ray  line  may  be  accounted  for  by  the  oscillatory 
character  of  the  electric  discharge.  However,  a  number  of  the  photographs 
show  beads  whose  spacing  along  the  kathode  line  is  not  in  agreement  with 
that  which  should  follow  for  damped  oscillations.  These  may  be  due  to 
ionisation  or  secondary  effects,  or  possibly  to  group-velocity  electrons  given 
off  by  the  kathode.  The  position  of  the  kathode  seems  to  have  little  or  no 
effect  upon  the  general  character  of  the  beads.  The  strongest  evidence 
pointing  to  the  oscillatory  discharge  as  the  origin  of  the  beads  is  furnished  by 
the  photographs  showing  the  negative  crests.  These  crests  in  almost  every 
instance  correspond  to  the  troughs  in  the  beaded  line.  Assuming  that  the 
evidence  submitted  is  sufficient  to  show  that  an  oscillatory  discharge  under 
proper  conditions  results  in  a  beaded  kathode  line,  it  seems  that  we  have  here 
a  possible  explanation  of  the  beading  of  J.  J.  Thomson's  molecular  lines. 

A.  W. 

1869.  Behaviour  of  Mercury  Arc  Rectifier  under  A Uemaiing  Current  of  High 
Frequency,  H.  Busch.  (Phys.  Zeitschr.  14.  pp.  524-628,  June  15, 1918.)— 
The  object  of  the  investigation  is  to  see  whether  the  mercury  arc  behaves  in 
the  same  manner  for  high-frequency  as  for  low-frequency  alternating  current. 
This  is  found  to  be  the  case,  and  it  is  shown  that  a  mercury  rectifier  with  the 
ordinary  connections  can  be  driven  by  oscillations  of  over  2  x  10*  per  sec. 
A  new  and  simplified  method  of  connecting  the  rectifier  is  described,  which 
may  be  used  both  for  high  and  low  frequency,  and  also  for  obtaining  an 
alternating  current  of  double  the  frequency  of  the  original  current 

T,  P.  B. 

1870.  Generator  of  Short  Electric  Waves,  F.  F.  Martens  and  I.  Gans- 
windt.  (Deutsch.  Phys.  Gesell.,  Verb.  15. 18.  pp.  657-559,  July  15, 1913.)— 
Instead  of  a  Hertz-linear  sender  the  authors  use  two  coaxial  metal  cones 
with  the  apices  towards  each  other.  The  discharge  takes  place  between  the 
points  of  the  cones  through  a  stream  of  paraffin.  Direct  current  at  440  volts 
or  alternating  current  of  frequency  varying  from  50  to  100,000  per  sec  is 
used  to  excite  the  sender.  The  wave-length  is  80  cm.  The  character  of  the 
oscillation  is  investigated  by  a  Braun  tube  placed  in  the  electric  field  of  the 
oscillator.  With  alternating  current  at  60  r^o  per  sec,  if  the  points  of 
the  cones  are  so  far  apart  that  no  current  passes,  the  usual  sine  curve  is 
observed.  But  if  the  points  are  brought  so  near  that  discharge  takes  place,  a 
zigzag  is  observed  with  rectangular  bands  at  the  points  of  the  zigzag.  These 
rectangular  bands  signify  a  radiation  of  constant  amplitude  and  in  each  train 
there  are  about  7  X  10*  waves.  T.  P.  B. 

1871.  Atmospheric  Refraction  in  Wireless  Telegraphy,  W.  H.  Eccles. 
(Electrician,  71.  pp.  969-970,  Sept.  19, 1918.  Paper  read  before  the  British 
Assoc  at  Birmingham.)— A  paper  in  which  theory  is  developed  to  explain  the 
bending  of  electric  waves  round  the  earth  on  the  ground  of  the  varying 
ionisation  of  the  atmosphere.  The  fundamental  theorem  is  that  the  velocity 
of  electric  waves  through  a  gas  is  increased  by  the  presence  of  ions  of 
molecular  size  in  the  gas  [see  Abstract  No.  1192  (1918)].  The  velocity 
of  long  electromagnetic  waves  will  thus  exceed  the  velocity  of  light  in  an 
ionised  medium.  It  is  explained  in  a  simple  manner  how  this  is  the  case. 
The  trajectory  of  rays  in  an  atmosphere,  in  which  the  index  of  refraction 
varies  in  a  particular  manner  with  the  distance  from  the  centre  of  the  earth, 
is  then  examined.    The  theory  gives  a  result  which  does  not  agree  very  well 
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with  the  result  which  Austin  and  Cohen's  empirical  formula  furnishes,  but  the 
absorption  is  supposed  to  be  nil,  and  the  assumed  variation  of  the  refractive 
index  probably  only  roughly  represents  the  truth.  T.  P.  B. 

ELECTRICAL  PROPERTIES  AND  INSTRUMENTS. 

1872.  Attainment  of  High  Potentials  by  the  Use  of  Radium,  H.  G.  J. 
Moseley.  (Roy.  Soc,  Proc.  Ser.  A.  88.  pp.  471-476,  July  1, 1918.)— A  radio- 
active substance  which  emits  /3-radiation  should,  when  insulated,  continue  to 
gain  a  positive  charge  until  it  attains  a  potential  V  such  that  the  energy  of  the 
emitted  /3-ra)rs  is  equal  to  V^.  For  radium  emanation  in  equilibrium  with  its 
active  deposit  this  potential  is  of  the  order  W  volts.  The  author  has  made 
experiments  to  test  this  point.  A  small  bulb  containing  RaEm  was  supported 
by  a  quartz  rod  at  the  centre  of  a  highly  exhausted  flask.  A  disc  suspended 
from  a  quartz  spring  in  the  neck  of  the  flask  formed  a  simple  attracted-disc 
electrometer.  It  was  found  that  a  bulb  of  9  mm.  diam.  reached  a  potential 
of  160,000  volts  in  the  course  of  a  few  minutes.  A  sudden  discharge  then 
occurred  through  the  residual  gas  in  the  flask.  A  bulb  of  5  cm.  diam. 
charged  up  more  slowly;  no  discharge  took  place  and  the  final  potential, 
110,000  volts,  was  limited  by  a  leak  of  electricity  along  the  quartz  support. 
The  experiments  thus  provide  a  striking  direct  proof  of  the  large  amount  of 
energy  involved  in  the  expulsion  of  a  j3-particle.  The  author  also  gives  a 
discussion  of  the  insulating  powers  of  a  vacuum.  E.  M. 

1873.  Method  of  Counting  a-  and  /3-  Rays.  H.  Geiger.  (Deutsch. 
Phys.  Gesell.,  Verb.  16. 18.  pp.  584-689,  July  16, 1918.  Communication  from 
the  Physikal.-Techn.  Reichsanstalt.) — Rutherford  and  Geiger  in  a  previous 
paper  [Abstract  No.  246  (1918)]  have  described  an  apparatus  for  counting 
the  a-particles  emitted  by  radio-active  substances.  The  present  paper  gives 
particulars  of  an  arrangement  of  great  simplicity  and  sensitiveness  by  which 
j3-rays  alsb  may  be  counted.  A  brass  tube  about  2  cm.  diam.  and  about  4  cm. 
long  is  closed  at  one  end  by  an  ebonite  stopper  through  which  a  wire  passes, 
lying  along  the  axis  of  the  tube  and  having  a  fine  point.  The  point  of  the 
wire  is  distant  about  0*8  cm.  from  the  disc  which  closes  the  end  of  the  tube. 
Through  a  small  hole  in  the  centre  of  this  disc  the  rays  to  be  counted  can 
enter  the  ionisation  chamber.  The  tube  walls  are  charged  to  a  positive 
potential  of  about  1200  volts,  while  the  wire  is  connected  up  to  a  string 
electrometer.  With  this  arrangement  the  kicks  of  the  electrometer  due  to 
the  entrance  into  the  ionisation  chamber  of  a  single  a-  or /3-particle  correspond 
to  po(tentials  of  from  10  to  20  volts.  Examples  are  given  of  the  use  of  the 
apparatus  for  counting  the  particles  from  a  polonium  preparation  emitting 
about  4000  a-particles  per  sec.  Reproductions  are  given  of  the  photographic 
records.  A.  W. 

1874.  Experimental  Proof  of  the  Existence  of  Electric  Dipoles  in  Liquid 
Dielectrics,  S.  Ratnowsky.  (Deutsch.  Phys.  Gesell.,  Verb.  16. 12.  pp.  497- 
616,  June  80,  1918.)— Debye  [Absb-act  No.  671  (1912)]  assumes  that  in  the 
interior  of  insulators  there  are  not  only  elastically-bound  electrons  but  also 
dipoles  of  constant  electric  moment.  From  the  results  of  his  measurements 
of  the  dielectric  constant  of  a  20  per  cent  solution  of  amyl  alcohol  in  benzene 
the  magnitude  of  the  moment  of  a  dipole  is  calculated  to  be  m  =  1*81  +  10~^, 
which  is  of  the  same  order  of  magnitude  as  that  calculated  by  Debye  from 
the  variation  of  the  dielectric  constant  with  the  temperature.  T.  H.  P. 
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1875.  Shape  of  the  Ideal  Elecirocapillary  Curve.  F.  KrUger  and  H. 
Krumreich.  (Zeitschr.  Elektrochem.  19.  pp.  617-022,  Aug.  15,  1918.)— 
According  to  the  thermodynamical  theory  of  Lippmann-Helmholtz,  the 
electrostatic  repulsion  of  the  double-layer  charge  determines  the  change 
in  the  surface  tension  of  the  mercury,  and  dy/dE  =  — c,  where  y  is  the  surface 
tension,  E  the  p.d.  reckoned  from  the  maximum  of  the  curve  as  zero,  and  c  is 
the  areal  density  of  the  charge.  To  integrate,  some  assumption  as  to  the 
capacity  of  the  double  layer  has  to  be  made.  Regarding  its  electrode  as  a 
condenser  of  constant  capacity,  Lippmann  put  c/Es=C,  and  thus  found 
that  y  =  famx,  —  CE'/2 ;  that  is  to  say,  the  curve  should  be  a  parabola.  But 
the  recent  studies  of  polarisation  capacities  do  not  indicate  that  an  electrode 
behaves  as  a  condenser  of  constant  capacity ;  the  changes  in  the  con- 
centration at  the  electrode  can,  however,  be  calculated  after  Nemst, 
E  ss  RT  log  (C/c).  Even  with  this  modification  the  curves  are  not  found  to 
be  parabolas,  the  ascending  (negative)  branch  always  being  steeper  than  the 
descending  branch.  Taking,  however,  the  capillary  electrometer  of  S.  W.  J. 
Smith  (1900),  and  as  electrolyte  potassium  nitrate  with  or  without  mercurous 
nitrate,  and  making  the  capillary  very  fine,  18  fi,  the  authors  find  that  the 
curve  does  not  differ  from  a  parabola  by  more  than  1  per  cent,  maximum. 
The  capacity  of  the  double  layer  is  27  nifd./cm'.  Other  curves  differ  the 
more,  the  greater  the  tendency  to  complex  formation  in  the  mercurous  salts, 
and  the  smaller  the  solubility  of  these  salts,  as  Gouy  had  shown.  H.  B. 

1876.  Thermoelectric  Properties  of  some  Irreversible  Nickel  aud  Manganese 
Steels,  S.  Hilpert  and  F.  Herrmann.  (Zeitschr.  Elektrochem.  19.  pp.  215- 
219,  March  1, 1918.)— Rods  of  steels  4  mm.  in  diam.  were  prepared  containing 
12-6  or  27-6  %  Ni  and  4-58, 11-7,  20*8  %  of  Mn,  and  were  coupled  with  rods  of 
constantan  or  of  copper ;  they  were  then  tested  for  thermo-electricity  and 
magnetism  at  temperatures  from  +600°  down  to  —186°  C.  The  27'5  %  Ni 
steel  behaved  as  regards  thermoelectric  hysteresis  like  a  ferro-magnetic 
metal ;  the  manganese  sheets  resembled  magnetically  the  12*6  %  Ni  steel,  but 
showed  no  noteworthy  changes  in  these  thermoelectric  forces  at  different 
temperatures.  H.  B. 

1877.  Vibration  Galvanometers.  H.  F.  Haworth.  (Phys.  Soc.,  Proc.  25. 
pp.  264-271 ;  Discussion,  pp.  271-272,  June,  1918.)— (1)  The  maxunum  power 
available  for  vibrating  the  moving  sjrstem  of  a  vibration  galvanometer  of  the 
moving-coil  type  is  V/4R.  As  the  frequency  of  the  instrument  is  raised  the 
losses  increase  rapidly,  so  it  is  an  advantage  to  be  able  to  increase  the  useful 
power  input  per  unit  voltage.  To  do  this  the  resistance  of  the  instrifment 
must  be  decreased.  This  can  be  done  in  a  galvanometer  of  the  Duddell  t3rpe 
by  leading  the  current  in  and  out  at  the  bottom  bridge  and  short-circuiting 
the  wires  at  the  top  bridge.  This  results  in  a  great  increase  of  sensibility. 
A  lower  resistance  also  requires  a  lower  flux-density.  (2)  Owing  to  the  losses 
in  the  moving  system  increasing  at  a  greater  rate  than  the  first  power  of 
the  frequency,  and  to  the  fact  that  the  frequency  of  the  system  increases 
at  a  slower  rate  than  the  reciprocal  length  of  the  string  on  account  of  the 
mass  of  the  mirror,  the  flux  density  must  be  increased  as  the  frequency 
increases,  in  order  that  the  back  e.m.f.  of  the  moving  system  may  always 
be  half  that  of  the  applied  p.d.  (8)  A  comlnnation  of  (1)  and  (2)  makes  a 
very  satisfactory  instrument  with  a  much  flatter  voltmeter  sensibility-fre- 
quency curve  than  usually  obtained.    [See  Abstract  No.  1487  (1912).] 

E.  H.  B. 
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1878.  An  Electric  Converter.  W.  I.  Book.  (Phys.  Rev.  2.  Ser.  2.  pp.  41^- 
67,  July.  1918.  Electrical  World,  62.  p.  898,  Aug.  28,  1918.  Abstract.)— The 
converter  is  designed  to  furnish  high-frequency  oscillations  from  a  d.c. 
supply.  The  d.c.  supply  at  500  volts  is  made  to  send  a  spark  through  an  air- 
gap  between  a  circular  disc  and  a  concentric  flat  ring.  The  spark  is  caused 
to  rotate  round  the  gap  by  a  magnetic  field  at  right  angles  to  the  disc,  and  to 
secure  the  conditions  for  oscillations  the  ring  is  notched  with  about  10  notches 
per  cm.  A  capacity  and  self-induction  are  connected  across  the  spark-gap 
and,  as  the  spark  in  passing  round  the  gap  alternately  meets  a  maximum  and 
minimum  resistance  in  the  notches,  there  is  an  alternating  ebb  and  flow  of 
energy  in  this  circuit,  setting  up  oscillations.  The  effects  of  varying  the 
primary  current,  magnetic  field,  capacity,  etc.,  are  investigated,  and  the 
converter  is  stated  to  have  been  successfully  used  in  wireless  telegraphy. 

T.  P.  B. 


ALTERNATING  CURRENTS  AND  MAGNETISM. 

1879.  Magneto-optical  Parameters  of  Iron  and  Nickel,  C.  Snov^.  (Phys. 
Rev.  2.  Ser.  2.  pp.  29-88,  July,  1918.)— Voigf  s  theory  makes  all  types  of  Kerr 
and  Faraday  effects  depend  uniquely  on  the  value  of  a  certain  complex 
parameter  of  the  metal.  An  expression  for  the  equatorial  magnetic  rotation 
is  obtained,  as  a  consequence  of  Voigf  s  theory,  which  is  in  good  accord  with 
the  recent  experiments  of  IngersoU.  The  magneto-optical  constants  of  iron 
and  nickel  have  been  computed  from  those  experiments  and  from  those  of 
Foote.  Formulas  for  the  magnetic  rotation  and  ellipticity  for  the  transmitted 
light  have  been  obtained,  and  the  amounts  of  the  Kerr  and  Faraday  rotation 
and  ellipticity  computed  for  yellow  light.  These  are  in  close  agreement  with 
accepted  values.  The  relative  dispersion  of  these  two  rotations  has  been 
computed  for  a  spectral  range  from  0*4  ft  to  2*1  /«,  and  is  in  fair  agreement 
with  all  the  experimental  results  which  have  thus  far  been  obtained  for  iron 
and  nickel  G.  E.  A. 

1880.  Magnetic  Materials  in  Claywares.  A.  Hopgood.  (Roy.  Soc., 
Proc.  Ser.  A.  89.  pp.  21-80,  Aug.  1, 1918.) — An  account  is  given  of  the  obser- 
vations on  burnt  clays,  beginning  with  those  of  Boyle  in  1691.  In  recent 
work  [see  Abstract  No.  1506  (1900)]  it  is  assumed  that  baked  clays  owe  their 
magnetic  properties  entirely  to  the  presence  of  magnetic  oxide  of  iron,  and 
that  this  is  derived  partly  from  the  orientation  of  the  magnetite  originally 
present  in  the  clays,  and  partly  from  the  reduction  of  the  ferric  oxide  of  the  ' 
clays  during  the  process  of  burning.  This  view  is  considered  too  limited,  and 
observations  are  detailed  which  show  that  white,  cream,  grey,  yellow,  buff, 
red,  and  brown  claywares  are  feebly  or  moderately  magnetic  owing  to  the 
presence  of  black  unfused  grains  of  unchanged  magnetic  minerals  and 
bluish-black  fused  globules  of  ferruginous  silicates.  Analysis  of  the  magnetic 
globules  indicates  the  presence  of  about  82  per  cent,  of  ferrous  iron  in  them. 
All  baked  claywares  are  magnetic,  and  great  care  must  be  exercised  in  the 
choice  of  these  materials  for  use  in  magnetic  observatories.  G.  E.  A. 

1881.  HalUejfect  in  Liquid  Electrolytes,  A.  E.  Oxley.  (Roy.  Soc,  Proc. 
Ser.  A.  88.  pp.  588-604,  July  18, 1918.)— The  behaviour  of  solutions  of  copper 
sulphate,  silvef  nitrate,  and  cadmium  sulphate,  and  of  copper  sulphate  gel 
has  been  studied  in  direct  and  reversed  magnetic  fields  by  means  of  a 
delicate  Paschen  galvanometer.    In  order  to  ensure  the  uniformity  of  the 
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magnetic  field  use  was  made  of  cells  having  areas  very  small  (4  cm.*)  in 
relation  to  that  of  the  pole-pieces  (50  cm.') ;  with  the  same  object,  the 
magnitude  of  the  air-gap  was  reduced  as  far  as  possible.  It  is  found  that  the 
Hall  concentration  effect  contributes  the  greater  proportions  of  the  p.d.'s 
observed,  the  true  Hall-effect  being  included.  This  preponderance  of  the 
concentration  effect,  depending  on  the  sum  of  the  ionic  velocities  of  the  elec- 
trolyte, prevents  information  being  obtained  regarding  the  nature  of  the 
process  of  reversal,  such  as  was  hoped  for  from  an  examination  of  electrol3^es 
whose  differences  of  ionic  velocities  vary  considerably.  In  the  eight  experi- 
ments made,  the  p.d.'s  are  all  of  the  calculated  order,  while  they  reverse  with 
the  magnetic  field  and  act  in  the  same  direction  under  widely  varying 
experimental  conditions.  These  results  are  regarded  as  establishing  the 
existence  of  a  Hall-effect  in  liquid  electrolytes.  T.  H.  P. 

1882.  Force  Exerted  on  a  Magnetic  Particle  by  a  Varying  Electric  Field, 
J.  G.  Leathern.  (Roy.  Soc.,  Proc.  Ser.  A.  89.  pp  81-86,  Aug.  1,  1918.)— 
Modern  theory,  which  explains  magnetism  as  a  purely  electrical  phenomenon, 
defines  magnetic  force  as  a  solenoidal  vector  whose  curl  is  4ir  times  the 
electric  current.  It  is  considered  an  essential  part  of  the  test  of  the  theory 
that  the  definitions  should  t>e  justified  by  ascertaining  the  theoretical  value  of 
the  force  exerted  on  a  magnetic  particle  by  a  varying  external  field.  The 
expression  found  for  the  force  contains  the  ordinary  formula  plus  a  second 
term  which  represents  a  mechanical  force  exerted  on  a  magnet  by  a  current 
of  aethereal  displacement.  G.  E.  A. 

1883.  Method  of  Measuring  Magnetic  Permeability.  W.  H.  F.  Murdoch. 
(Electrician,  71.  pp.  976-977,  Sept.  19, 1918.  Paper  read  before  the  British 
Assoc,  Birmingham,  Sept,  1918.) — Description  of  a  test  carried  out  by  means 
of  the  unipolar  magnetometer  method,  and  suggestion  of  an  instrument  based 
on  this  principle.  G.  E.  A* 

1884.  Artificial  Magnetic  Storm.  F.  E.  Nipher.  (Science,  87.  p.  886, 
May  80, 1918.)— Reference  is  made  to  a  previous  paper  in  the  same  journal, 
in  which  evidence  was  presented  to  show  that  atmospheric  ions  tend  to  set 
like  magnets  along  the  lines  of  the  earth's  magnetic  field.  The  effect  of 
gusts  of  wind  in  disturbing  these  ions  was  also  pointed  out.  An  artificial 
local  storm  can  be  produced  as  follows :  Place  two  bar  magnets  on  opposite 
sides  of  a  delicately  suspended  needle  provided  with  mirror,  telescope,  and 
scale.  Place  a  plate  of  glass  over  one  magnet  and  sprinkle  iron  filings  on  it 
The  deflecting  effect  of  that  magnet  is  increased,  and  is  balanced  by  moving 
the  other  magnet.  Disturb  the  iron  filings  by  means  of  a  brush  applied  to 
any  small  area  of  the  plate,  and  a  magnetic  storm  is  thus  produced  to  which 
the  needle  responds.  The  daily  variation  in  the  earth's  field  may  be  explained 
as  due  to  the  change  in  permeability  brought  about  by  ionisation  of  the  air 
by  sunlight  G.  E.  A. 

RADIOLOGY  AND  ELECTROPHYSIOLOGY, 

1886.  New  Current  Interrupter  for  Spark  Inductors.  (Electrotechn. 
Zeitschr.  84.  p.  1065,  Sept.  11,  1918.)— An  interrupter  known  as  "Eresco- 
Rythmeur "  in  which  a  number  of  carbon  contacts  are  substituted  for  the 
usual  Hg  contact.  It  is  claimed  that  with  a  current  of  40  amps,  and  voltage 
of  440  for  one  hour  the  contacts  do  not  deteriorate.  A.  E.  G. 
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CHEMICAL   PHYSICS  AND   ELECTRO-CHEMISTRY. 

1886.  Density  aud  Atomic  Weight  of  Helium.  W.  Heuse.  (Deutsch. 
Phys.  Gesell.,  Vcrh.  16. 18.  pp.  618-628,  July  16, 1918.  Communication  from 
the  Physikal.-Techn.  Reichsanstalt.) — Helium  was  obtained  from  thorianite 
and  purified  by  the  usual  method,  after  which  the  density  was  determined  by 
weighing,  using  a  glass  counterpoise  of  about  the  same  weight  and  volume  as 
the  vessel  containing  the  gas.  The  weight  of  a  normal  litre  of  helium,  as  a 
mean  of  seven  experiments,  is  found  to  0'1786«  ±  0*0000^  gm.,  from  which  the 
atomic  weight  is  calculated  to  be  4*002.    [See  Abstract  No.  2224  (1006).] 

T.  S.  P. 

1887.  An  Oxidisable  Variety  of  Nitrogen,  T.  M.  Lowry.  (Faraday  Soc., 
Trans.  9.  pp.  189-192,  July,  1918.)— A  supplement  to  the  paper  noticed  in 
Abstract  No.  1691  (1912).  Andreoli  ozonisers  are  combined  with  groups  of 
spark-gaps  so  that  the  air  is  exposed  to  the  silent  discharge  and  also  to  a 
spark  discharge  between  pairs  of  iron  studs ;  the  sequence  of  the  two  dis- 
charges can  be  reversed,  and  the  gases  be  examined  after  having  undergone 
one  treatment  or  the  combined  treatment  The  spectra  obtained  with  the 
aid  of  a  wooden  trunk,  8  in.  square,  64  ft.  (or  16  ft.)  in  length,  are  now  repro- 
duced. The  conclusion  is  drawn  that  the  ozone  oxidises  a  modified  nitrogen 
to  peroxide,  though  Strutt  could  not  oxidise  his  active  nitrogen  by  ozone 
under  the  conditions  of  his  (Strutt*s)  experiments.  In  the  technical  fixation 
of  nitrogen  the  chief  feature  would  appear  to  be  to  produce  the  disrupted 
active  nitrogen  and  to  bring  it  in  contact  with  atomic  or  ozonised  oxygen 
before  it  reverts  to  the  inactive  form.  H.  B. 

1888.  Adsorption  by  Heated  Charcoal.  K.  Amdt  and  G.  Schraube. 
(Festschrift  W.  Nemst,  pp.  46-62, 1912.) — Carbon  dioxide  and  CO  are  shown 
to  t>e  both  adsorbed  by  carefully  purified  wood  charcoal,  Cot  being  the  more 
readily  adsorbed,  and  the  volume  ratio  of  the  adsorbed  gas  being,  at  the 
ordinary  temperature,  8*4  : 1.  If  the  gas  adsorbed  by  charcoal  from  a  mixture 
of  COt  and  CO  is  removed  in  successive  fractions,  the  ratio  of  COt  to  Co 
increases  very  considerably  in  the  later  fractions,  a  similar  variation  in  the 
ratio  t>eing  also  found  in  the  successive  fractions  obtained  from  charcoal 
placed  in  COt  for  several  hours  at  760-800",  indicating  that  the  adsorbed  gas 
is  under  considerable  pressure,  which  tends  to  displace  the  equilibrium 
t>etween  C,  CO,  and  COt  in  favour  of  the  COt.  Similar  results  are  obtained 
by  placing  the  charcoal  in  a  mixture  of  COt  and  N  at  200°,  800°,  and  400°. 

W.  H.  Si. 

1889.  Absorption  of  Active  Hydrogen  by  Platinum,  A.  £.  Freeman. 
(Amer.  Chem.  Soc.,  Journ.  86.  pp.  927-981,  Aug.,  1918.)— The  use  of  a  Hale- 
Pirani  vacuum  manometer  has  led  to  the  observation  of  various  phenomena 
difficult  of  explanation.  This  manometer  consists  of  Pt-wire,  1*1  mil  in 
diam.,  mounted  on  glass  supports  and  sealed  in  a  thin-walled  glass  bulb, 
a  constant  current  of  about  0*00926  amp.,  taken  from  a  special  storage 
battery  t>eing  sent  through  the  wire  which  is  thus  heated  to  about  126°.  At 
low  pressures  the  equilibrium  temperature  of  the  wire,  and  therefore  its 
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resistance,  is  a  function  of  the  gas  pressure.  The  manometer  is  calibrated  by 
taking  the  resistance  of  the  wire  at  various  pressures — as  low  as  0*00002  mm. 
of  mercury — which  are  measured  by  a  sensitive,  accurate  McLeod  mano- 
meter. The  calibration  curve  thus  gives  resistance  of  the  wire  in  terms 
of  the  pressure  and  is  a  straight  line  below  0*0006-  mm.  The  zero-pressure 
resistance  is  found  by  extrapolation. 

In  measuring  the  pressures  in  incandescent  lamps  it  was  found  thal^  after 
a  lamp  had  been  burning  for  about  60  hours,  the.  zero-pressure  resistance  was 
often  exceeded,  a  negative  pressure  being  thus  indicated.  In  view  of  the 
theory  propounded  by  Langmuir  concerning  the  presence  in  incandescent 
lamps  of  the  active  modification  of  hydrogen  formed  by  the  decomposition  of 
traces  of  water-vapour  by  the  filament  [see  Abstracts  Nos.  528,  801  (1918)],  it 
seemed  possible  that  the  atomic  hydrogen  would  recombine  at  the  Pt  fila- 
ment and  thus  furnish  heat  to  produce  the  abnormal  action  in  the  mano- 
meter. Interposition  between  the  lamp  and  manometer  of  either  a  glass 
U-tube  immersed  in  liquid  air  or  a  plug  of  glass  wool  prevented  the  ap- 
pearance of  the  negative  pressure,  presumably  owing  l;o  the  adsorption  of  the 
active  hydrogen.  That  the  abnormally  high  resistance  of  the  Pt  is  not, 
however,  due  to  the  he;at  developed  by  the  recombination  of  hydrogen  atoms 
is  shown  by  the  persistence  of  these  negative  pressures  for  50  hours  after  the 
current  is  cut  off  from  the  lamp,  and  it  seems  probable  that  the  absorption  of 
the  active  hydrogen  by  the  Pt  causes  the  increased  resistance  of  the  latter. 
When  air  is  let  into  the  apparatus  the  specific  resistance  of  the  Pt  falls  to  its 
original  value,  owing  evidently  to  oxidation  of  the  atomic  hydrogen. 

T.  H.  P. 

1800.  Chemical  Reactions  at  very  Low  Pressures.  II.  Chemical  Clean-up 
of  Nitrogen  in  a  Tungsten  Lamp.  I.  Langmuir.  (Amer.  Chem.  Soa,  Journ. 
85.  pp.  981-045,  Aug.,  1918.)— Further  investigation  [see  Abstracts  Nos.  528, 
801  (1918)]  shows  that  nitrogen  in  a  lighted  tungsten  lamp  disappears  in 
three  ways :  Chemically,  electrochemically,  and  electrically,  the  chemical 
clean-up  depending  on  the  combination  of  the  nitrogen  with  tungsten- 
vapour  to  form  the  brown  compound  WNt.  Prom  zero  pressure  up  to 
about  0*001  mm.,  the  rate  of  chemical  clean-up  is  proportional  to  the 
product  of  the  rate  of  evaporation  and  the  pressure  of  nitrogen,  whilst  from 
0*008  to  about  1  mm.  the  rate  is  proportional  to  that  of  evaporation  and 
independent  of  the  pressure ;  at  pressures  exceeding  2  mm.  the  rate  is  still 
proportional  to  that  of  evaporation,  but  the  latter  is  reduced  materially  by  the 
presence  of  the  gas.  At  no  temperature  does  nitrogen  react  perceptibly  with 
solid  tungsten.  The  rate  of  evaporation  of  tungsten  in  vacuo  at  any  tem- 
perature T  (Kelvin)  is  given  by  the  equation,  logi^  M  s=  15*402  —  47444/T  — 1'4 
logi«  T,  where  M  is  expressed  in  gm.  of  tungsten  per  sec.  per  cm.'  of  surface. 
The  vapour  pressure  of  tungsten  in  mm.  of  mercury  is  given  by  the  expression, 
logio  t  =  15*502  —  47444/T  —0*9  logio  T,  and  at  the  melting-point  (8540°  K.)  is 
0*080  mm.  The  boiling-point  of  tungsten  is  in  the  neighbourhood  of  5000°  K. 
and  the  heat  of  evaporation  is  very  high,  namely,  X  =  (218000  — 1*8  T)  gm.- 
cals.  per  gm.-atom.  As  regards  the  mechanism  of  the  reaction,  the  tungsten- 
vapour  given  off  by  the  filament  is  monatomic,  and  when  each  atom  of  the 
vapour  collides  with  a  nitrogen  molecule,  it  reacts  with  it  to  form  WNt,  it 
being  unnecessary  for  the  nitrogen  to  be  dissociated  or  ionised.  Tungsten 
atoms  striking  the  bulb  do  not  react  with  a  layer  of  absorbed  nitrogen, 
possibly  owing  to  the  absence  of  such  layer  under  the  experimental  conditions. 
The  compound  WNf  has  a  clear,  brown  colour  in  thin  layers  and  is  deoom- 
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posed  by  water  to  form  ammonia  and  probably  WOs ;  it  is  stable  in  a  vacuum 
at  400^  C.  but  is  decomposed  at  2400^  K.  The  electrochemical  clean-up  of 
nitrogen  takes  place  at  much  lower  temperatures  (1900°  K.)  than  the  chemical, 
when  potentials  much  over  40  volts  are  used  in  a  way  which  causes  a  per- 
ceptible discharge  through  the  gas  ;  no  fatigue  effect  occurs  and  the  nitrogen 
in  this  case  combines  with  tungsten  to  WNf.  The  electrical  clean-up  pro- 
ceeds at  pressures  of  0*005  mm.  or  less,  with  a  voltage  of  250  and  high 
filament  temperatures.  It  is  very  erratic  and  exhibits  marked  fatigue  effects, 
sometimes  with  alternate  evolution  and  clean-up  of  nitrogen  as  the  tem- 
perature or  voltage  is  varied.  Part,  at  least,  of  the  nitrogen  is  easily  recovered 
by  heating  the  bulb. 

The  behaviour  of  Pt  towards  oxygen  is  in  every  way  analogous  to  that  of 
tungsten  towards  nitrogen ;  at  low  pressures  the  oxygen  combines  with  Pt- 
vapour  to  form  PtOt,  but  does  not  attack  solid  Pt.  T.  H.  P. 

1801.  Theory  of  Electrical  and  Chemical  Atomic  Forces,  A.  Byk.  (Deutsch. 
Phys.  Gesell.,  Verb.  15.  18.  pp.  524-588,  July  15,  1918.)— The  author  puts 
forward  a  theory  of  the  atom  based  on  the'assumption  that  in  the  interior  of 
the  atom  non-eudidean  geometry  holds,  and  then  discusses  the  application  of 
the  theory  to  the  physics  and  chemistry  of  the  atom.  In  the  case  of  the 
alkali  metals,  Li,  Na,  K,  and  Rb,  the  ratios  between  the  atomic  radii  and 
the  distances  apart  of  the  atoms,  as  calculated  by  the  formula  deduced  by 
the  author,  are  found  to  be  constant  within  8  %,  which  lies  within  the  limits 
of  error.  The  heats  of  dissociation  and  the  cross-sections  of  various  molecules 
of  the  elements  are  calculated  and  compared  with  the  experimental  results. 

T.  S.  P. 

1802.  Studies  on  Sulphur,  Selenium,  and  Tellurium,  E.  Beckmann. 
(Preuss.  Akad.  Wiss.  Berlin,  Ber.  40.  pp.  886-894,  1918.)— The  cryoscOpic 
constant  of  sulphur,  as  determined  by  measurements  on  solutions  of  naphtha- 
lene, diphenyl,  aniline,  etc.,  in  sulphur,  is  found  to  be  218,  from  which  the 
latent  heat  of  fusion  is  calculated  to  be  14*1  cals.  From  these  results,  and  the 
measurements  of  Smith  and  Holmes  on  the  content  of  amorphous  sulphur  in 
sulphur  which  has  been  heated  at  different  temperatures,  the  molecule  of 
amorphous  sulphur  is  calculated  to  be  probably  Se.  The  author  then  puts 
forward  a  theory  as  to  the  molecular  state  of  sulphur  at  different  temperatures. 
Sulphur  dissolves  in  iodine,  without  chemical  combination,  as  the  molecule  Ss, 
whereas  Se,  in  the  same  solvent,  has  the  molecule  Set.  This  dissociation  of 
selenium  is  not  a  temperature  effect,  since  in  other  solvents,  at  higher 
temperatures,  the  molecule  is  Seg.  Tellurium  does  not  dissolve  in  iodine 
without  chemical  combination  occurring.  T.  S.  P. 

1893.  Calcium  Boride,  £.  Wedekind.  (Ber.  Deut  Chem.  Gesell. 
46. 8.  pp.  1885-1889, 1918.  Chem.  News,  108.  p.  96,  Aug.  22,  1918.  Abstract.) 
— ^When  calchim  metaborate  (80  gm.)  is  reduced  with  50  gm.  of  calcium  in 
the  author's  electric  vacuum  furnace  (described  in  Ber.  46.  pp.  1198-1207, 
1918),  CaBf  is  gained  ;  extracted  with  acetic  and  hydrochloric  acids  and  water 
the  boride  forms  a  fine  brownish  microcrystalline  powder  of  density  2*11 
at  18^ ;  it  superficially  oxidises  to  borate  when  heated  in  air.  When  the  arc 
pla3r8  between  electrodes  made  of  the  compressed  powder  the  boride,  which 
conducts  the  current,  sinters  to  a  hard  mass  which  cuts  glass.  The  boride 
resists  acids  and  alkalies,  but  is  decomposed  by  fused  caustic  alkalies. 

H.  B. 
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1894.  Nickel  Brasses.  L.  Guillet.  (Rev.  de  Metallurgie,  10.  pp.  1180- 
1141,  Sept.,  1918.)— In  Abstract  No.  1819  (1906)  the  author's  results  were 
mentioned  which  led  to  equivalents  for  several  metals  in  substitution  for 
copper  in  the  copper-zinc  brasses  containing  from  66  to  68  %  Cu  ;  Abstract 
No.  1804  (1906)  further  deals  with  the  data  upon  which  the  theory  was  based. 
In  the  present  paper  the  importance  of  finding  a  metal  which  when  added  to 
the  brasses  has  a  negative  equivalent  is  pointed  out.  Nickel  appears  to 
behave  in  this  way,  its  coefficient  /  being  —1*8.  Four  series  of  tensile,  shock, 
and  indentation  tests,  and  photomicrographs,  are  given  for  alloys  containing 
60  and  66  %  Cu,  and  0  to  10  %  Ni,  as  cast  respectively  in  chills  and  in  sand. 
The  mechanical  properties  in  all  cases  are  the  same  as  those  of  the  Cu-Zn 
binary  alloy  which  has  the  same  structure,  so  long  as  the  structure  is  not  that 
of  a  Cu-Zn  alloy  beyond  the  limits  66  to  68  %  Cu.  This  means  that  the 
addition  of  Ni  is  as  advantageous  as  the  addition  of  rather  more  Cu.  Test 
results  in  two  instances  are  also  given  for  drawn,  and  drawn  and  annealed, 
nickel  brasses,  showing  close  agreement  with  the  theory  of  equivalents.  It 
is  further  pointed  out  that  there  is  no  need  to  reject  nickel-plated  pieces  from 
among  scrap  from  the  brass  foundry,  so  long  as  one  is  certain  that  the  nickel 
hides  nothing  but  brass.  It  appears  that  the  fact  that  Ni  forms  an  unbroken 
series  of  solid  solutions  with  copper  explains  why  Ni  substitutes  copper  in  the 
manner  described.  The  author  is  investigating  the  general  validity  of  this 
theory.  F.  R. 

1895.  Hardness  of  Aluminiuni'Silver  Alloys.  G.  Lre  Griz  and  W. 
Broniewski.  (Rev.  de  Metallurgie,  10.  pp.  1066-1064,  Aug.,  1918.)— A  brief 
review  and  bibliography  of  the  work  done  on  the  hardness  of  alloys  is  given  in 
the  paper.  The  hardness  of  Al-Ag  alloys  has  been  studied  by  the  Brinell 
method  using  a  glass  ball  1  mm.  diam.  under  a  pressure  of  6  kg.,  and  the 
results  have  been  compared  with  the  conductivity  and  temperature  coefficient 
of  electrical  resistance  of  the  same  series  of  alloys.  In  addition  to  the 
hardness-volume  concentration  diagrams  the  authors  have  plotted  softness- 
concentration  curves,  in  which  "  softness  "  is  defined  as  the  faculty  for  under- 
going permanent  deformation  and  is  represented  numerically  by  the  reciprocal 
of  the  hardness.  These  curves  are  similar  to  the  conductivity  and  tem- 
perature-coefficient curves.  The  compound  AltAgs  is  sharply  defined  at  a 
maximum  on  the  curves,  while  the  compound  AlAgs  corresponds  to  a 
discontinuity  on  the  softness  curve  which  also  shows  a  discontinuity  between 
these  two  points,  corresponding  with  the  micrographic  change.  As  a  result 
of  their  work  the  authors  conclude  that  the  study  of  hardness  is  not  so  precise 
as  the  thermal  or  electrical  methods  of  determining  constitution,  but  is  very 
useful  as  an  auxiliary  method.  F.  C.  A.  H.  L. 

1896.  Action  of  Sulphur  Dioxide  on  Copper  at  High  Temperatures.  C.  M. 
Stubbs.  (Chem.  Soc,  Journ.  108.  pp.  1446-1461,  Aug.,  1918.)— The  depres- 
sion of  the  freezing-point  of  copper  by  SOt  was  found  to  be  about  2*64  times 
that  expected  if  SOt  were  simply  dissolved  as  such.  This  is  explained  upon 
the  assumption  of  a  partial  reaction  of  the  gas  with  the  copper.  The  concen- 
tration varies  as  the  square  root  of  the  pressure  [see  Abstract  No.  800  (1911)]. 
If  the  reaction  is  about  70  per  cent,  complete  at  atmospheric  pressure,  the 
concentration  varies  as  the  square  root  of  the  pressure  in  the  ratio  found  by 
Sieverts  and  Krumbhaar  {loc.  ciU).  Such  a  partial  reaction  would  give  a 
depression  about  2'4  times  that  calculated  for  the  formula  SOt,  which  is  in 
approximate  agreement  with  the  author's  experimental  value.  These  views 
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are  supported  by  the  results  of  experiments  on  the  influence  of  excess  of 
CutS  or  CutO  on  the  depression  caused  by  SOt.  Results  are  given  for  the 
equilibrium  pressures  of  SOt  in  the  univariant  system  Cu,  CusO,  CutS  (all 
solid),  and  SOf,  between  700°  and  1050°,  the  pressure  rising  from  a  fraction  of 
1  atmo.  to  7  atmos.  Incidentally  1055°  is  deduced  as  the  temperature  of  solidifi- 
cation of  the  triple  eutectic  of  the  three  solids.  The  high  value  of  the 
equilibrium  pressure  at  this  temperature,  namely,  7  atmos.,  is  in  agreement 
with  the  very  low  solubility  at  ordinary  pressures  at  the  same  temperature, 
noted  in  the  Abstract  already  referred  to.  At  the  high  temperatures  and 
pressures  it  appears  that  the  equilibrium  may  depend  upon  an  influence  of 
CuiS  and  CufO  upon  each  other^s  solubility.  F.  R. 

1897.  Effect  of  Casting  Temperature,  etc.,  upon  a  Copper-Tin  Alloy, 
£.  Heyn  and  O.  Bauer.  (Konigl.  Materialprufungsamt,  Mitt.  81.  8. 
pp.  158-164, 1918.>--The  alloys  of  the  class  Cu  95,  Sn  4,  and  Zn  1  per  cent, 
are  occasionally  brittle  both  as  cast  or  as  rolled.  A  tough  and  a  brittle  strip 
are  sometimes  obtained  from  the  same  crucible  of  metal.  The  results  of 
some  tests  upon  cast  and  rolled  strips  of  the  tough  and  brittle  kinds  are 
given.  Repeated  bending  and  one-blow  shock  tests  show  this  difference. 
The  fracture  of  the  brittle  metal  showed  blow-holes.  The  microscope 
showed  the  structure  of  the  brittle  specimens  to  consist  mainly  of  a  solid 
solution,  which  indicates  slow  cooling,  due  to  too  high  a  casting  temperature 
or  too  hot  a  mould.  The  presence  of  the  blow-holes  confirms  the  probability 
of  too  high  casting  temperature.  The  resistance  to  shock  was  increased  by 
cold  working  followed  by  annealing  for  half  an  hour  at  600°.  F.  R. 

1898.  Displacement  of  the  Critical  Points  of  Iron  by  Addition  of  Silicon, 
G.  Charpy  and  A.  Cornu.  (Comptes  Rendus,  157.  pp.  819-822,  Aug.  4, 
1918.)— Cooling-curves  of  seven  mild  steels  (0*11  to  0*22  %  C)  containing  0*11 
to  6*10  %  Si,  have  been  taken  by  means  of  the  Saladin-le  Chatelier  galvano- 
meter. The  results  show  that  Si  raises  the  temperature  of  As  but  diminishes 
its  intensity  until  it  disappears  at  about  2  %  Si.  Increasing  Si- content  lowers 
At  (10  to  12  deg.  C.  per  1  %  Si)  but  raises  Ai  until  the  two  points  combine  at 
8*16  %  Si.  At  8*94  %  Si  two  points  again  appear,  but  at  higher  percentages 
(about  50  %  Si)  the  upper  point  disappears.  Microscopic  and  chemical 
examination  indicate  that  above  8*2  %  Si  the  positions  of  the  points  Ai  and 
At  are  reversed,  e.g,  in  the  8*94  %  steel  Ai  appears  at  720°  C.  and  At  at  690°  C. 
In  the  higher  alloys  the  point  Ai  disappears  owing  to  retention  of  the  carbon 
in  the  graphitic  state.  The  point  At,  however,  is  lowered  continually  with 
increasing  Si.  These  results  have  been  confirmed  in  a  steel  containing 
0-85  %  carbon.  F.  0.  A.  H.  L. 

1899.  Proposed  Modification  of  the  Iron-Carbon  Diagram.  A.  Vino- 
gradoCF.  (Rev.  de  la  Soc.  Russe  de  Metallurgie,  pp.  284-268,  1912.  Rev. 
de  Metallurgie,  10.  pp.  498-494,  Sept.,  1918.  Abstract.)— In  the  ordinary 
equilibrium  diagram  of  the  iron-carbon  system  the  horizontal  line  MO  at 
about  780°,  marking  the  change  from  fi  to  a,  is  argued  not  to  represent  all  the 
facts  satisfactorily.  It  is  proposed  to  add  another  set  of  curves  for  tempera- 
tures below  50(f,  similar  to  those  now  adopted  for  the  higher  temperatures. 
In  accordance  with  these  suggestions,  /3  iron  dissolves  iron  carbide  forming 
osmondite.  Martensite  (and  troostite)  are  due  to  the  uniting  of  the  y  and  fi 
phases — represented  by  austenite  and  osmondite  respectively.  Sorbite  is 
probably  a  eutectic  of  osmondite  and  cementite.  F.  R« 
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1900.  Hardening  Hyper euiecioid  Tool  Steel.    S.  S.  Steinberg.    (Rev.  de  la 
.  Soc.  Russe  de  Metallurgie,  pp.  618-616, 1912.    Rev.  de  Metallurgie,  10.  p.  602, 

Sept.,  1918.  Abstract.) — Some  tool  steel  which  broke  with  a  coarse  fracture 
was  found  to  have  a  cementite  network,  and  reheating  at  various  temperatures, 
followed  by  quenching  did  not  cure  the  trouble.  The  steel  was  then  quenched 
from  at>ove  Aci  in  boiling  water,  and  again  hardened,  with  good  results.  It  is 
pointed  out  that,  as  would  be  expected,  the  first  quenching  serves  to  retain 
the  cementite  solution,  which  could  not  be  attained  by  heating  to  the  ordinary 
quenching  temperature.  F.  R. 

1901.  Cast  Iron  and  Malleable  Cast  Iron.  W.  H.  Hatfield.  (Rev.  de 
Metallurgie,  10.  pp.  987-948,  Aug.,  1918.)— The  alloys  of  iron  and  carbon  are 
discussed  from  the  point  of  view  of  the  phase-rule  and  the  modem  equilibrium 
diagram.  Foundry  cast  irons  and  malleable  cast  irons  are  illustrated  by 
photomicrographs  and  the  principles  underlying  the  conversion  of  white  iron 
into  malleable  cast  iron  are  described,  due  attention  being  paid  to  the  actions 
of  Si,  S,  P,  Mn,  etc.,  on  the  stability  of  the  carbide.  F.  C.  A.  H.  L. 

1902.  Volumerchanges  in  Quenching  Steel  M.  OknofiF.  (Rev.  de  la  Soc. 
Russe  de  Metallurgie,  pp.  616-681,  1912.  Rev.  de  MetaUurgie,  10.  pp.  502- 
608,  Sept,  1918.  Abstract.) — Carbon  steel  quenched  from  above  Ai  has  a 
greater  volume  than  the  same  steel  before  quenching.  The  increase  of 
volume  depends  mainly  upon  the  carbon-content,  and  increases  with  it 
and  the  speed  of  cooling.  It  is,  however,  practically  independent  of  the 
quenching  temperature  between  700°  and  1000°.  Steels  containing  from  0*2 
to  0-6  per  cent.  cart>on,  quenched  at  from  760^  to  800°,  have  a  slightly  smaller 
volume  than  the  same  steels  quenched  from  700°.  It  is  suggested  that  this 
is  due  to  the  presence  of  j3-iron  in  the  steels  quenched  at  from  760°  to  800°. 
In  high-carbon  iron-carbon  alloys  repeated  quenching  decom]X)ses  free 
cementite,  resulting  in  erratic  increases  of  volume  which  mask  the  increases 
that  accompany  hardening.  F.  R, 

1903.  Over-oxidation  of  Steel,  W.  R.  Shimer  and  F.  O.  Kichline. 
(Amer.  Inst.  Mining  Engin.,  Bull.  No.  81.  pp.  2861-2877,  Sept.,  1918.)— 
Oxygen  estimations  and  photomicrographs  are  given  for  samples  taken  at 
various  stages  in  blowing  metal  in  the  Bessemer  converter  for  use  in  the 
Duplex  process.  The  details  of  each  heat  studied  should  be  noted  in  the 
original,  but  the  principal  conclusions  at  which  the  authors  arrive  are 
the  following :— Efforts  were  made  to  obtain  the  greatest  possible  over- 
oxidation,  by  over-blowing  and  by  the  addition  ot  ore.  The  highest  oxygen 
contents  attained  by  over-blowing  were  0074,  0*064,  and  0*049  %,  despite  the 
fact  that  samples  were  taken  at  once  and  cooled  promptly.  By  adding  ore, 
after  the  blow,  the  greatest  oxygen-contents  obtained  were  0*029,  0'028,  and 
0088  %,  the  samples  being  taken  as  soon  as  the  ore  was  melted  into  the  slag. 
When  time  was  allowed  for  the  oxygen  to  escape  after  the  ore  addition 
0*017  %  of  oxygen  was  found.  The  excess  of  oxygen  disappeared  in  a  very 
few  minutes  of  standing,  or  was  removed  upon  addition  of  molten  mixer  metal 
The  presence  of  a  mixer  skull  in  the  bath^  or  over-oreing,  resulted  in  excessive 
amounts  of  manganese  silicate  being  present  in  the  steel.  A  basic  open- 
hearth  cast  made  under  extremely  oxidising  conditions  gave  only  0024  % 
oxygen.  The  carbon  was  0*05  %,  aijid  the  sample  was  taken  before  adding 
the  ferro-manganese.  Results  on  steels  as  forged  or  cast  were  practically 
identical.    The  oxygen-contents  of  open-hearth  rail  steels  ranged  from  0*019 
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to  0*016  %  ;  those  of  sections  from  0024  to  0-014,  the  carbon-content  being 
about  0*019  %.  It  appears  improbable  that  above  0080  %  oxygen  can  be 
obtained  in  ordinary  Bessemer  and  basic  open -hearth  practice,  after  adding 
decarburisers,  or  over  0*075  under  any  circumstances.  Results  higher  than 
these  figures  must  therefore  be  due  to  oxidation  during  teeming  or  to  imper- 
fect drillings.  The  oxygen  determinations  were  made  by  a  slight  modification 
of  Ledebur's  method,  and  some  particulars  of  the  investigation  and  of  the 
details  adopted  are  given.  F.  R. 

1004.  Coefficient  of  Flow  and  its  Importance  during  Casting  in  Metal  Ingot 
Moulds.  A,  Portevin.  (Rev.  de  Metallurgie.  10.  pp.  948-961,  Aug.,  1913.)— 
Among  the  various  factors  acting  on  the  quality  of  metals  and  alloys  cast  into 
ingots,  and  one  which  is  quite  neglected  in  works  on  foundry  practice,  is  the 
rate  of  casting  or  rate  of  flow  of  the  metal  in  the  mould.  After  pouring,  the 
metal  remains  liquid  in  the  mould  for  some  time,  solidification  being  ulti- 
mately propagated  from  the  bottom  to  the  top  of  the  ingot ;  the  length  of 
time  during  which  the  metal  remains  fluid  is  determined  by  the  rate  of 
solidification,  and  has  an  important  bearing  on  the  quality  of  the  metal  pro- 
duced. The  velocity  of  solidification  depends  upon  a  large  number  of 
factors— on  the  temperature  of  fusion,  S(>ecific  heat,  and  latent  heat  of  fusion 
of  the  alloy,  on  the  dimensions,  temperature,  heat  conductivity  and  specific 
heat  of  the  ingot  mould,  on  the  conditions  and  temperature  of  casting,  on  the 
velocity  of  rise  of  the  surface  of  the  metal  in  the  mould,  and  so  on.  The  last- 
mentioned  factor  increases  with  the  sectional  area  of  the  feeder  and  decreases 
with  the  sectional  area  of  the  ingot ;  to  the  ratio  of  these  two  areas  the  term 
"  coefficient  of  flow  "  has  been  applied,  and  its  best  value  determined  for  a 
number  of  copper  alloys.  It  has  been  found  to  vary  according  to  the 
nature  of  the  alloy,  the  size  of  the  ingot  mould,  and  the  material  of  which 
it  is  made.  F.  C.  A«  H.  L. 

1906.  Measurement  of  Electrical  Quantities  in  Siemens  Ozone  Tubes.  V. 
Ehrlich  and  F.  Russ.  (Zeitschr.  Elektrochem.  19.  pp.  880-840,  April  15, 1918.) 
— ^The  measurements  were  made  with  the  aid  of  a  Dolezalek  binant  electro- 
meter and  a  Gehrcke  glow-light  oscillograph  ;  particulars  of  the  arrangements 
are  to  follow.  It  results  that  the  ionisation  current  and  potential  are  always 
in  phase ;  thus  the  potential  across  the  gas-gap  between  the  glass  tubes  is  a 
measure  of  the  energy  consumption,  and  all  means  which  reduce  the  mini- 
mum effective  potential  will  increase  the  energy  yield.  The  discharge  was 
sent  through  dried  air.  H.  B. 

1006.  Neutral  Oil  Emulsion  as  a  Model  of  a  Suspension  Colloid.  R.  Ellis. 
(Faraday  Soc.,  Trans.  9.  pp.  14-25 ;  Discussion,  pp.  26-28,  July,  1918.)— The 
interface  potential  at  the  surface  of  the  oil  globules  of  an  emulsion  >\*as 
measured  by  means  of  a  microscope  slide  apparatus.  It  was  found  to  be 
little  affected  by  organic  impurities  in  the  oil,  but  to  be  altered  enormously 
by  acids,  and  to  a  lesser  degree  by  alkalies.  The  max.  interface  potential  was 
found  to  correspond  with  a  concentration  of  about  O-OOl-N  alkali,  and  this 
was  foond  to  be  the  point  of  max.  stability  of  the  emulsion.  Surface-tension 
measurements  showed  that  the  stability  did  not  depend  on  the  surface  tension 
but  on  the  interface  potential.  Determinations  were  made  of  the  concentra- 
tions of  salts  with  mono-,  di-,  and  tri-valent  kathions  required  to  neutralise 
exactly  the  charge  on  the  M  globules.  The  ratio  of  these  concentrations  was 
found  to  form  a  geometrical  series  agreeing  with  that  obtained  by  coagulation 
experiments.  The  coagulation  of  oil  emulsions  by  colloidal  ferric  hydroxide 
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was  next  tried,  and  it  was  found  that  the  oil  was  completely  precipitated 
within  two  well-defined  limits  on  either  side  of  the  iso-electric  point 
of  the  oil  emulsion.  The  coagulation  appears  to  be  due  to  surface  precipita- 
tion effectSi  somewhat  analogous  to  the  condensation  of  water-vapour  on  sur- 
faces  of  various  curvatures,  taking  place  between  the  oil  globules.        T.  S.  P. 

1907.  Formation  of  A  luminium  Nitride  from  Alumina,  Coal,  and  Nitrogen.  I. 
W.  Fraenkel.  (Zeitschr.  Elektrochem.  19.  pp.  802^78,  April  15, 1918.)— 
The  furnace  is  of  the  F.  Fischer  type,  being  a  glass  globe  with  projections  ; 
the  carbon  tube  to  be  heated  forms  a  diameter  together  with  the  graphite 
cylinders  into  which  it  fits.  The  charge  consists  of  an  intimate  mixture  of  soot 
and  alumina  in  the  ratio  IC  :  2AltOs ;  it  is  compressed  into  pellets  which  are 
crushed.  Temperatures  were  measured  with  a  Holborn-Kurlbaum  p3rrometer. 
The  formation  of  AIN  begins  with  very  finely  powdered  materials  below 
1400°  C,  and  is  brisk  at  1600^0.;  reduction  of  the  nitrogen  pressure  from 
1  to  0*88  atmos.  had  hardly  any  effect ;  the  presence  of  CO  is  detrimental ; 
the  endothermic  reaction  is  AltOs  +  8C  +  Nt^=:^2AlN  +  8C0.  Alumina  is  easily 
reduced  to  the  carbide  AI4CS  by  C  and  CO  ;  this  carbide  sublimes  and  may 
disturb  the  observation  ;  the  carbide  is  possibly  the  intermediate  product  in 
the  nitride  formation.  Different  kinds  of  carbon  (charcoal,  coke,  graphite) 
react  with  different  velocities ;  this  is  being  further  investigated.  H.  B. 

1908.  Dissociation  Isotherms  of  Sulphur,  Selenium,  Arsenic,  and  Phosphorus, 
Q.  Preuner  and  I.  BrockmdUer.  (Zeitschr.  Phys.  Chem.  81.  pp.  129- 
170, 1912.) — Employing  a  modification  of  the  quartz-glass  manometer  described 
by  Preuner  and  Schupp,  the  results  obtained  by  these  investigators  for  sulphur 
[Abstract  No.  1045  (1910)]  have  been  confirmed,  and  from  the  equilibrium 

4CuS  ;^z±2CutS  +  St  it  is  concluded  that  the  conversion  of  64  gm.  solid  rhombic 
S  into  gaseous  St  molecules  involves  an  absorption  of  82,500  cals.  Experiments 
with  selenium,  for  which  dissociation  isotherms  and  vapour-pressure  curves  are 
given,  show  this  to  exist  chiefly  as  Se<  and  Set  up  to  900°  C,  at  which  tempera- 
ture there  are  a  small  number  of  Sei  molecules,  while  : below  500°  there  are 
probably  some  Sea.  Gaseous  Se§  absorbs  55,960  cals.  in  passing  into  8Set. 
Dissociation  isotherms  of  As  and  P  are  also  given,  the  former  being  shown  to 
exist  as  As«,  Ast,  and  Asi  molecules  in  the  gaseous  state  between  600°  C.  and 
1200^  C,  and  the  latter  as  P4,  Ps,  and  Pi  between  the  same  temperatures.  In 
the  conversion  of  gaseous  P«  to  2Pt  81,500  cals.  are  absorbed,  and  Pt  mole- 
cules to  2Pi  45,500  cals.  W.  H.  Si 

1909.  Electrolytic  Theory  of  the  Corrosion  of  Iron.  B.  Lamberl.  (Faraday 
Soc.,  Trans.  9.  pp.  106-114,  July,  1918.) — American  writers  have  discussed  the 
electroljrtic  theory  of  the  corrosion  of  iron  from  the  point  of  viewof  Nernsfs  con- 
ception, and  it  seems  to  follow  from  their  reasoning  that  even  chemically  pure 
and  physically  homogeneous  iron  ought  to  rust  in  contact  with  air  and  deposit 
copper  from  its  solutions.  The  author's  experiments  [Abstract  No.  782  (1918)] 
have  proved  beyond  all  doubt  that  pure  iron  can  be  prepared  which  will  not 
rust  on  prolonged  exposure  to  air  or  water,  and  will  not  cause  the  deposition 
of  copper  from  its  solutions.  It  has  been  thought  that  any  electrolytic  theory 
of  the  rusting  of  iron  must  stand  or  fall  on  the  question  of  the  solubility  of 
pure  iron  in  pure  water,  but  since  the  solution  of  a  metal  in  an  electrolyte 
depends  upon  the  existence  of  p.d.'s  and  consequent  flow  of  current  it  follows 
that  a  chemically  pure  and  physically  homogeneous  metal  cannot  rust  because 
there  is  no  variation  in  solution  pressure  over  the  whole  of  its  surface  so  that 
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no  p.d.'s  can  be  set  up.  At  the  same  time  it  also  follows  that  the  production 
of  a  coherent  uniform  coating  on  the  surface  of  commercial  iron  would 
prevent  rusting.  Corrosion  can  be  started  in  iron  which  does  not  rust  by 
locally  deforming  it,  when  the  deformed  portion  becomes  electronegative. 
The  behaviour  of  pure  iron  towards  copper  chloride  solution  is  of  interest 
since  it  cannot  be  predicted  by  the  electrolytic  theory.  Pure  iron  which 
does  not  rust  in  water  and  does  not  precipitate  copper  from  copper  nitrate 
andisulphate  solutions,  immediately  precipitates  copper  from  copper  chloride 
solution.  A  similar  effect  is  brought  about  by  adding  chlorides  of  the  alkali 
metals  to  solutions  of  cop(>er  nitrate  or  sulphate  containing  bright  iron,  or 
by  heating  sulphate  solution  to  100°  C.  Dilute  solutions  of  the  chlorides 
of  the  alkali  metals  have  a  remarkable  effect  in  starting  the  corrosion  of 
pure  iron.  The  author  considers  that  passivity  is  brought  about  by  such 
materials  as  strong  nitric  acid  or  caustic  alkalies  having  the  power  to  destroy  or 
seriously  diminish  the  electrical  differences  which  always  occur  in  commercial 
iron,  with  the  production  of  an  ''  electrically  equable  surface."  On  the  other 
hand,  such  materials  as  chlorides  stimulate  corrosion  by  increasing  the  elec- 
trical differences.  F.  C.  A.  H.  L. 

1010.  Potential  due  to  Liquid  Contact,  A.  C.  Gumming  and  £. 
Gilchrist.  (Faraday  Soc.,  Trans.  9.  pp.  174-185,  July,  1918.)— The  authors' 
experiments  lead  them  to  the  following  conclusions  i^-il)  To  obtain  accurate 
measurements  of  potential  it  is  necessary  to  form  a  new  boundary  shortly 
before  the  measurement  is  taken,  otherwise  a  serious  error  may  be  intro- 
duced. (2)  It  is  desirable  that  the  two  solutions  should  be  mechanically  mixed 
at  the  boundary,  and  this  is  the  more  important  the  narrower  the  tube  in 
which  the  boundary  is  formed.  (8)  Capillary  tubes  should  be  altogether 
avoided  in  the  construction  of  an  electromotive  cell.  (4)  The  e.m.f .  of  any  cell 
which  derives  part  of  its  potential  from  the  presence  of  a  liquid  contact  is  not 
constant,  but  varies  with  the  time  which  has  elapsed  since  formation  of  the 
boundary ;  if  due  attention  is  paid  to  the  precautions  mentioned  above,  con- 
sistent and  comparable  results  may  be  obtained.  L.  H.  W. 

1911.  Measurement  of  Polarisation  ;  Methodical  Error,  D.  Reichinstein. 
(Zeitschr.  Elektrochem.  19.  pp.  518-520,  July  1, 1918.) — In  his  measurement 
of  the  chemical  polarisation  of  the  reversible  electrode  Cu  |  Cu**  the  author 
had  made  use  of  a  Pt-Hf-electrode,  the  siphon  of  which  ended  at  the  paraffined 
back  of  the  electrode.  F.  Foerster  having  drawn  his  attention  to  the  fact 
that  this  method  was  misleading,  he  continues  his  researches  with  the  aid  of 
the  Haber-Lnggin  capillary.  He  further  points  out  that  a  real  alloy  will, 
when  not  under  current,  have  practically  the  potential  of  the  principal  metal, 
which  metal  will  alone  be  dissolved  with  anodic  polarisation.  Such  an  alloy 
will  show  the  properties  of  a  reversible  electrode  in  an  accentuated  degree. 

H.  B. 

1912.  Chemical  Polarisation  of  Reversible  Electrodes.  Anodic  Behaviour  of 
ike  Alloys  Hg-Cu  and  Ag-Cu,  D.  Reichinstein  [Experiments  with  A. 
Biirger.]  (Zeitschr.  Elektrochem.  19.  pp.  520-680,  July  1,  1918.)— The 
author  distinguishes  between  positive  depolarisation  (when  the  addition  of 
the  depolariser  increases  the  current  intensity)  and  negative  depolarisation 
(when  the  current  intensity  is  decreased).  The  depolarisation  is  due  not  to  a 
difference  in  the  equilibrium  potentials  of  two  systems,  but  to  special  kinetic 
conditions ;  the  mechanism  is  somewhat  as  in  auto-catalytic  reactions.  The 
anodic  dissolution  of  a  reversible  electrode  is  of  the  nature  of  a  negative 
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depolarisation.  The  experiments  concern  the  current  denaty-potential 
curves  and  the  time-potential  curves  of  anodically  polarised  electrodes, 
Cu  I  CuSOi,  Cu-Hg  I  CUSO4,  Cu-Ag  |  CUSO4,  in  the  presence  of  H1SO4. 
Primary  copper-ions  are  formed  as  the  formation  of  the  alloy  Hg-Cu  pro- 
ceeds ;  the  pure  copper  electrode  itself  behaves  qualitatively  like  a  real  alloy 
of  Cu-0.  H.  B. 

1913.  Overvoliage.  J.  W.  Richards.  (Faraday  Soc.,  Trans.  9.  pp.  140- 
141,  July,  1918.) — ^The  author  regards  overvoltage  as  due  to  incresised  surface 
resistance  caused  by  the  adhesion  of  gas  to  the  metal.  Support  of  this  view 
he  finds  in  three  experiments  made  with  sulphuric  acid  cells  and  smooth 
electrodes  of  Pt,  Au,  or  Ni,  the  cell  being  treated  as  a  calorimeter.  H.  B. 

1914.  Electrolytic  Valve  Action  of  Niobium.  U.  Sborgi.  (Gazzetta  Soc. 
Chim.  Ital.  42.  2.  pp.  881-846,  1912.) — ^The  anodic  behaviour  of  niobium  in 
various  electrolytes  is  found  to  depend  on  its  degree  of  compactness,  a 
momentary  current  being  produced  in  most  electrolytes  with  an  anode 
of  incompact  Nb,  but  no  current  passing  when  a  compact  block  of  Nb  is 
used.  It  is  concluded  that  the  anode  becomes  covered  at  the  commence* 
ment  of  electrolysis,  with  a  layer  which  hinders  the  passage  of  ions,  its  degree 
of  impermeability  varying  in  different  electrolytes.  Niobium  differs  from 
ordinary  passive  metsds  in  these  respects,  and  also  in  dissolving  when  a 
current  passes.     [See  also  Abstract  No.  1019  (1908).]  W.  H.  Su 

1916.  The  Form  of  Electrolytically  Deposited  Metals.  I.  Black  Silver.  V. 
Kohlschiitter  and  T.  Toropofif.  (Zeitschr.  Elektrochem.  19.  pp.  161- 
168,  Feb.  15,  1918.) — Silver  black  differs  from  other  black  metals.  It  can 
be  obtained  by  the  action  of  organic  reducing  agents  and  of  Zn,  Cu,  Cd  on 
solutions  of  silver  salts,  and  further  by  electrolysing  diluted  solutions  at  high 
current  density.  However  prepared,  black  silver  cannot  be  isolated  as  such, 
because  it  changes  into  the  grey  or  white  crystalline  metal ;  the  change  sets 
in  as  soon  as  the  current  is  interrupted,  and  takes  place  more  rapidly  in  acid 
and  also  in  alkaline  solutions  than  in  pure  water.  Itself  crystalline  and  yet 
colloidal,  the  black  silver  seems  to  be  in  a  state  intermediate  between  the 
colloidal  and  the  crystalline  states.  The  crystallisation  is  studied  with 
the  aid  of  potential  measurements  on  small  kathodes  and  large  anodes. 
The  formation  of  black  silver  occurs  when  the  very  diluted  solution  at  high- 
current  density  is,  so  to  say,  supersaturated  with  silver  atoms  near  the  small 
kathode.  The  sudden  change  on  stopping  the  current  is  supposed  to  be  an 
electrostatic  phenomenop. 

II.  Silver  Deposited  by  Meials.  V.  Kohlschfitter,  T.  Toropofif,  and 
W.  Pfander.  (Ibid.  pp.  169-172,  Feb.  15,  1918.)— The  appearance  of  the 
silver  depends  upon  the  concentration  of  the  solution,  on  the  rate  of  precipi- 
tation by  the  metals  studied,  Cu,  Zn,  Cd,  Fe,  Sn,  Al,  Mg,  and  upon  their 
chemical  behaviour.  The  addition  of  salts  to  the  silver  nitrate,  strange  to  say, 
accelerates  the  deposition.  When  copper  is  placed  in  silver  nitrate  and  some 
neutral  copper  sulphate  is  added,  colloidal  copper  hydroxide  is  formed  by 
hydroljTsis  and  adsorbed  by  the  copper,  whose  solution  is  thus  retarded  ;  but 
in  the  presence  of  the  electrolyte  the  colloidal  film  is  either  dissolved  or 
coagulated.  The  colloidal  hydroxide  has,  however,  some  influence  on  the 
crystallisation  of  the  silver. 

IIL  Influence  of  Foreign  Substances  on  the  Deposition  of  Silver,  V.  Kohl- 
schatter  and  H.  Schacht.    (Ibid.  pp.  172-181.  Feb.  15,  1918.)— When 
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the  ammoniacal  solution  of  silver  nitrate  contains  also  small  quantities  of  salts 
(nitrates)  of  Cu,  Zn,  Cd,  Pb,  Be,  Cr,  Al,  Tl,  colloidal  hydroxides  are  formed 
which  affect  the  silver  electrolytically  deposited,  as  is  demonstrated  by  photo- 
micrographs. Strangely  enough,  the  silver  deposits  are,  as  a  rule,  heavier 
than  they  should  be,  apparently  because  silver  is  also  precipitated  chemi- 
cally, not  only  electrolytically;  compounds  of  the  other  metals  are  also 
found  in  the  deposit,  but  only  in  traces.  The  hydroxide  films  on  the 
kathode  act  as  filters  which  influence  the  distribution  of  the  germs  or  centres 
of  crystallisation. 

IV.  Electrolytic  Deposition  of  Silver  from  Complex  Salt  Solutions,  V.  Kohl- 
schiitter.  (Ibid.  pp.  181-184,  Feb.  15,  1918.)— Complex  (cyanides,  thio- 
sulphate,  oxalate,  etc.)  solutions  deposit  in  the  first  instance  colloidal  "  sub- 
haloids"  or  "photo  haloids"  of  reddish-violet  or  blue-grey  colour.  This 
deposit  forms  a  skin  or  film  which  changes  its  colour  into  silver-white  when 
it  is  washed  with  water,  especially  in  faintly  alkaline  solutions.  When  the 
electrode  together  with  the  skin  is  washed  and  immersed  in  ammoniacal 
silver  nitrate,  the  silver  is  deposited  as  a  coherent  adhesive  layer  on  the  skin, 
as  if  the  solution  were  still  of  the  complex  character.  If  the  silver  kathode 
is  itself  dissolved  in  nitric  acid,  the  skin  or  film  remains  intact,  and  silver  will 
be  deposited  on  it  again  in  the  compact  form,  not  in  crystal  groups.  The 
experiments  do  not  suffice  to  explain  the  phenomena.  H.  6. 

1916.  Electrolysis  of  Nitric  Acid  Solutions  of  Copper.  J.  H.  Stansbie. 
(Faraday  Soc.,  Trans.  9.  pp.  11-18,  July,  1918.  Chem.  News,  106.  p.  288, 
Dec.  18,  1912.) — The  author's  experiments  were  made  with  the  object  of 
finding  the  cause  of  the  failure  of  the  electric  current  to  deposit  copper  com- 
pletely from  nitric  acid  solutions  of  the  metal.  It  was  found  that  when  a  Pt 
kathode,  thickly  plated  with  copper,  was  rotated  in  a  solution  of  nitric  acid 
containing  less  than  O'l  mgm.  of  copper,  no  current  being  passed,  much  less 
copper  was  dissolved  than  when  the  electrode  was  stationary.  In  the  latter 
case  the  nitrons  acid  or  nitrite  accumulates  in  the  neighbourhood  of  the 
copper  and  thus  exerts  its  solvent  action.  In  experiments  on  the  deposition 
of  Cu  from  nitric  acid  solutions  the  amount  of  Cu  left  in  the  solution  was 
found  to  increase  with  the  concentration  of  the  nitric  acid  and  with  the 
accumulation  of  nitrous  acid  in  the  solution.  The  presence  of  free  sulphuric 
acid  in  the  solution  prevents  the  formation  of  nitrous  acid,  and  hence  its 
beneficial  effect  on  the  quantitative  deposition  of  Cu  from  solutions  containing 
nitric  acid.  T.  S.  P. 

1917.  Passivity  of  Metals  and  its  Dependence  upon  the  Solvent.  N. 
Isgarischew.  (Zeitschr.  Elektrochem.  19.  pp.  491-498,  June  15,  1918.)— 
The  experiments  were  made  by  taking  potential  measurements  of  various 
metals — Ni,  Co,  Fe,  Cd,  Cu,  Zn — ^in  their  salts  dissolved  in  alcohols  or  in 
water.  The  nickel,  e.g.  was  tested  in  nickel  chloride ;  the  potential  rose, 
went  back  to  its-original  value  on  removing  the  nickel  (when  the  electrode 
was  taken  out  of  the  bath  and  cleaned),  rose  more  rapidly  again  on  second 
immersion,  and  so  on.  When  all  the  oxygen  had  been  removed  from  the 
electrolyte  and  hydrogen  was  passed  through  it  while  taking  measurements, 
the  potentials  did  not  rise.  The  rise  of  potential  or  passivity  is  hence 
ascribed  to  the  formation  of  an  intermediate  soluble  product,  probably  a 
peroxide.  Copper  seems  to  form  a  complex  compound  containing  its  chloride 
and  alcohol  of  the  formula  Cu .  (CtH«0)fl .  CuClt.  H .  B. 
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1018.  Tantalum  as  Kathode  Material.  G.  Oesterheld.  (Zeitschr.  Elek- 
trochem.  19.  pp.  585-687,  Aug.  1,  1918.)— O.  Brunck  having  recommended 
kathodes  of  tantalum,  which  is  not  attacked  by  aqua  regia  and  caustic  alkalies, 
the  author  investigates  its  behaviour  in  electrolysis.  The  metal  foil  loses  its 
elasticity  and  strength  in  a  few  hours  in  alkaline  and  acid  solutions,  because 
it  readily  adsorbs  hydrogen,  and  0*1  per  cent  of  hydrogen  is  sufficient  to 
change  the  structure  of  tantalum.  Comparison  experiments  were  made  with 
palladium.  H.  B. 

1919.  Influence  of  Colloids  on  the  Electrolysis  of  Metallic  Salts  (Lead  and  Zinc), 
I.  R.  Marc.  (Zeitschr.  Elektrochem.  19.  pp.  481-444,  June  1,  1918.)— The 
colloids  added  in  small  quantities  are  gum  arabic,  starch,  2dbumin,and  gelatin, 
the  salts  the  acetate,  formate,  benzoate,  salicylate  and  silicofluoride  of  lead, 
and  the  acetate  and  silicofluoride  of  zinc.  Both  the  kathode  and  the  anode 
products  are  studied.  All  the  colloids  tend  to  produce  a  finer  grain  of  the 
kathode  deposit,  but  the  coherence  may  be  improved  or  deteriorated  :  two 
effects  oppose  one  another.  A  coherent  layer  requires  high  elasticity  and 
small  grain ;  but  a  pure  solution  generally  confers  the  former,  not  the  latter 
property,  and  where  there  is  a  tendency  to  form  large  crystals,  the  addition 
of  comparatively  large  amounts  of  colloids  leads  to  brittleness.  Brownian 
movements  were  observed  in  the  case  of  lead  crystals  of  unusually  large 
dimensions,  15  by  2  /<,  but  extremely  thin,  when  colloids  were  present,  not  in 
pure  water ;  this  persistence  of  Brownian  movements  was  also  observed  with 
barium  and  strontium  salts  (sulphate  and  carbonate),  in  the  presence  of 
colloids.  At  the  kathode  the  presence  of  colloids  always  favoured  the 
liberation  of  hydrogen ;  their  influence  upon  the  reactions  at  the  anode  was 
complex,  lead  peroxide  being  deposited,  oxygen  liberated,  or  incrustations 
of  organic  compounds  being  formed.  Photographs  of  characteristic  deposits 
are  reproduced  in  the  paper.  H.  B. 

1920.  Electrolytic  Separation  of  Tin  from  Tungsten,  W.  D.  Treadwell. 
(Zeitschr.  Elektrochem.  19.  pp.  881-884,  May  1, 1918.)— Having  reviewed  the 
chemical  methods,  the  author  shows  that  tin  may  be  electrolytically  deposited 
from  solutions  in  sodium  sulphide;  ammonium  sulphide  is  not  advisable 
because  the  deposit  is  contaminated  with  sulphur  and  may  contain  up  to 
2  mgm.  of  Pt.  Even  in  the  former  case  some  sulphide  is  always  found  in  the 
deposit,  and  the  current  should  be  interrupted  a  few  mins.  after  the  precipita- 
tion of  the  tin  may  be  assumed  to  be  complete.  Any  Mo  present  would  fall 
together  with  the  tin  ;  when  oxalic  acid  is  used  as  solvent,  W  would  also  go 
into  the  deposit.  The  electrolytic  separation,  particulars  of  which  are  given, 
is  much  more  expeditious  than  gravimetric  methods,  H.  B. 

1921.  Electrochemical  Production  of  Colloidal  Copper,  T.  R.  Briggs. 
(Journ.  Phys.  Chem.  17.  pp.  281-819,  March,  1918.)— The  general  results  are  the 
following  :— (1)  Schiitzenberger's  "  allotropic  "  copper  is  a  solid  gel  of  normal 
copper  in  a  finely-divided  form,  analogous  to  similar  forms  of  lead,  silver, 
and  gold.  (2)  The  electrolytic  production  of  a  new  form  of  colloidal  copper 
by  the  electrolysis  of  certain  copper  solutions  containing  gelatine  is  de- 
scribed in  detail.  (8)  The  remarkable  colour  action  shown  by  these  films  of 
gelatine-copper  has  been  studied  and  is  termed  a  development.  (4)  Electro- 
lytic methods  have  been  devised  for  colouring  objects  of  copper  and  other 
metals  a  variety  of  hues,  the  more  prominent  being  blue,  red,  and  gold. 
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GENERAL   PHYSICS. 

1022.  A  Quartz  Pendulum.  M.  Schanzer.  (Zeitschr.  Instrumentenk. 
88.  pp.  277-279,  Sept.,  1918.) — It  is  claimed  that  vitreous  silica  has  advan- 
tages over  invar  as  the  material  for  the  shaft  of  a  standard  pendulum.  The 
details  of  construction  of  such  a  pendulum  are  given.  P.  E.  S. 

1923.  A  Fuller  Test  of  the  Law  of  Torsional  Oscillation.  J.  B.  Ritchie. 
(Roy.  Soc.  Edinburgh,  Proc.  88.  pp.  177-182,  1912-1918.)— Examines  the 
e£Fect  of  modifying,  by  a  closer  approximation,  the  equation  y**  {x  •\-  a)^  b, 
which  represents  the  law  of  decrease  of  torsional  oscillations  in  wires  [see 
Abstract  No.  1810  (1911)].  On  plotting  results  for  Cu  a  curve  of  form  similar 
to  that  given  by  the  original  equation  is  obtained,  and  it  is  concluded  that  no 
improvement  is  introduced  by  taking  the  more  accurate  form.      J.  W.  T.  W. 

1924.  Continued  Investigation  of  the  Application  of  the  Law  of  Torsional 
Oscillation.  J.  B.  Ritchie.  (Roy.  Soc.  Edinburgh,  Proc.  88.  pp.  188-198, 
1912-1918.) — Describes  a  continuation  of  former  experiments  [see  Abstract 
No.  1810  (1911)]  made  upon  eight  metals  :  brass,  Au,  Pt-Ir,  Pt,  assay  silver, 
Al,  Cu,  and  German  silver.  Three  alloys  of  Cu  and  Al  satisfied  the  general 
equation  [see  preceding  Abstract],  while  one  of  Al  and  brass  was  found 
which  did  not  change  its  behaviour  after  heating.  Magnetisation  of  an  iron 
wire  produced  a  gradual  but  irregular  increase  in  one  only  of  the  constants 
for  the  wire.  A  compound  wire  (Zn  electrolytically  deposited  on  Cu)  gave 
results  lying  between  those  for  the  constituent  metals.  J.  W.  T.  W. 

1926.  Deviation  of  the  Torsional  Oscillations  of  Metallic  Wires  from  Iso- 
chronism.  W.  Peddie.  (Roy.  Soc.  Edinburgh,  Proc.  88.  pp.  226-242, 
1912-1918.)— In  former  papers  (Ibid.  Trans.,  1898 ;  Phil.  Mag.,  1894)  it  was 
shown  that  the  period  of  the  inward  oscillation  of  an  iron  wire  was  distinctly 
greater  than  the  period  of  its  outward  oscillation  over  the  same  range,  and 
that  the  complete  period  was  slightly  greater  when  the  range  was  relatively 
great  than  when  it  was  small.  In  these  respects  the  material  deviated  from 
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the  conditions  of  isochronism  that  are  characteristic  of  the  simple  harmonic 
vibrations  of  a  material  which  practically  follows  Hooke's  law  during  dis- 
tortion. Since  the  method  of  observation  formerly  employed  did  not  give 
much  more  than  qualitative  results  and  was  quite  inadequate  for  the  determina- 
tion of  the  actual  law  of  oscillation  at  all  stages,  a  different  method  has  been 
employed  in  the  work  which  constitutes  the  subject-matter  of  the  present 
paper.  A  description  of  the  method  and  of  the  apparatus  is  first  given 
at  some  length,  accompanied  by  diagrams  and  cnrves  whereby  the  experi- 
mental results  are  shown  for  the  cases  of  three  different  materials,  viz.  iron, 
copper,  and  zinc,  and  the  nature  of  their  deviation  from  those  characteristic 
of  simple  harmonic  motion  is  exhibited.  The  correspondence  of  the  small 
oscillations  of  an  elastic  material,  such  as  steel,  with  the  simple  harmonic  law 
is  well  known,  but  it  seems  to  be  a  very  remarkable  thing  that,  in  the  case  of 
a  substance  possessing  so  great  viscosity  (the  term  viscosity  being  used  here 
merely  to  indicate  internal  resistance  to  relative  motion  of  the  parts)  that  the 
amplitude  falls  to  one-half  of  its  initial  value  in  a  single  semi-oscillation, 
the  law  of  oscillation  should  be  very  accurately  simple  harmonic  from  the 
extremity  of  the  range  inwards  to  the  position  of  set  (inflection),  beyond  that 
to  the  zero  point,  and  almost  as  far  beyond  the  zero  on  the  negative  side  as  the 
position  of  set  is  separated  from  it  on  the  positive  side.  After  that  stage 
is  reached,  the  deviation  from  the  simple  harmonic  law  takes  place  very 
rapidly.  The  result  is  very  significant  in  connection  with  the  view  of 
G.  Wiedemann,  that  the  loss  of  energy  is  due  to  the  work  done  in  shifting 
the  position  of  set  from  one  side  of  the  zero  point  to  the  other.  Its 
possibility  was  suggested  by  the  theoretical  discussion  which  the  author 
next  gives  of  a  molecular  condition  under  which  the  observed  laws  of 
torsional  oscillation  might  be  simulated.  This  theoretical  treatment  is  based 
upon  the  experimental  results  and  the  established  fact  that  the  law  of  the 
decrement  of  the  range,  y,  of  oscillation,  As  the  number  of  oscillations, 
X,  increases,  is  very  accurately  given  by  the  relation  y"  (4?  -f  a)  =  b,  where 
«,  a,  and  b  are  constants,  together  with  other  known  facts  regarding  the 
statical  and  kinetic  laws  of  deformation  of  a  solid,  eg,,  those  of  "  set."  Any 
theory  must  be  of  "  molecular  "  type,  the  loss  of  energy  being,  in  great  part 
at  least,  due  to  the  rupture  of  molecular  configurations,  which  latter  may 
take  place  on  a  finite  "  crystalline  "  scale.  The  author  summarises  the  results 
of  his  investigations  as  follows  : — (1)  The  oscillations  of  a  viscous  wire  exhibit- 
ing set  are  simple  harmonic  with  regard  to  the  position  of  set  throughout  the 
whole  range  of  the  in-motion  and  a  considerable  part  of  the  out-motion.  In 
the  remainder  of  the  out-motion  the  deviation  from  the  simple  harmonic 
condition  is  great.  (2)  The  period  of  in-motion  to  the  zero  is  distinctly 
greater  than  that  of  the  out-motion  from  it.  (8)  A  theoretical  deduction 
of  these  results,  and  of  the  law  of  loss  of  energy  per  oscillation,  can  be 
founded  on  the  assumption  that  that  loss  is  due  to  the  rupture  of  strained 
molecular  (which  may  be  finite  crystalline)  groups.  (4)  A  sudden  change  in 
the  oscillation  parameters  when  the  decreasing  maxima  pass  through  a 
definite  magnitude  is  explainable  by  the  existence  of  a  dominant  type  of 
groups  which  cease  to  rupture  when  the  decreasing  strain  reaches  a 
definite  value;  and  the  known  peculiar  temperature  and  stress  effects  are 
explainable  as  depending  on  well-recognised  conditions  of  structural 
changes.  H.  H.  Ho. 

1926.  Strength  of  Hooks  and  Cufved  Beams.    (Engineering,  96.  pp.  807-309, 
Sept.  5,  1918.)— The  mathematical  investigation  of  the  stresses  in  hooks  and 
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curved  beams  published  by  E.  S.  Andrews  and  K.  Pearson  in  a  Drapers' 
Company  Research  Memoir,  1004,  is  criticised  on  account  of  the  extreme 
complexity  of  the  formula  attained,  and  because  this  formula  does  not  appear 
to  give  very  accurate  results  for  the  stresses.  The  complete  argument  would 
be  useless  if  materially  abbreviated,  but  the  principal  assumption  wherein 
lie  the  differences  between  the  present  discussion  and  that  of  Andrews  and 
Pearson  is  that  those  authors  assumed  that  stresses  which  were  zero  at  the 
surface  of  the  beam  were  zero  throughout  the  section  ;  this  it  is  shown  is  not 
true^  because  the  radial  stress  attains  a  value  which  may  be  considerable 
when  the  ratio  of  the  inner  to  the  outer  radius,  ro/n,  is  small.  Instead  the 
convenient  assumption  is  made  that  the  contribution  of  these  transverse 
stresses  to  the  resilience  of  the  beam  is  practically  constant  for  all  reasonably 
probable  distributions  of  the  tangential  stresses.  The  resulting  approximation 
is  Q  =  A  -h  //r,  for  the  tangential  stress,  Q,  which,  as  a  table  shows,  gives  much 
closer  results  than  the  formula  of  Andrews  and  Pearson ;  k  and  /  are  deter- 

mined  by  the  relations  Ar  +  /  =  M/Q,  and  AQ  +  /     z/r.drss  0.   The  integral 

filr .  dr  is  found  for  any  section  graphically  or  by  other  approximate  method, 
O  is  the  area  of  cross-section,  r  the  distance  of  its  centre  of  gravity  from  the 
centre  of  curvature,  z  is  the  breadth  of  the  layer  at  radius  r,  M  is  the  bending 
moment.  F.  R. 

1927.  Viscosity  of  Anisotropic  Liquids,  F.  Krilger.  (Phys.  Zeitschr.  14. 
pp.  651-665,  July  16,  1918.) — ^Anisotropic  liquids  and  emulsions  show  a  com- 
plete mutual  analogy  in  the  dependence  of  their  viscosity  upon  pressure. 
Since  no  molecular  peculiarities  would  account  for  this  analogy  [see  Bose, 
Abstract  No.  208  (1909)],  it  must  be  inherent  in  liquids  generally.  Sorkau 
distinguishes  three  states  of  turbulence,  which  Mie  has  shown  to  be  reducible 
to  two.  In  the  normal  viscous  flow  (Poiseuille)  the  temperature  coefficient  of 
viscosity  is  characteristic  for  each  substance.  In  the  first  turbulent  state 
(Reynolds)  the  temperature  coefficient  is  nearly  the  same  for  all  substances, 
while  in  the  second  turbulent  state,  in  which  the  liquid  passes  through  the 
capillary  like  a  solid  rod  covered  by  a  liquid  film,  there  is  practically  no 
change  with  temperature.  Bose's  "  swarm  theory  "  may  be  a  true  statement 
of  many  molecular  facts,  but  it  cannot  now  be  called  upon  to  explain  the 
dependence  of  viscosity  upon  pressure.  E.  E.  F. 

1928.  Determination  of  Capillary  Constant  in  Molten  Solids  by  Means 
of  Dimensions  of  Drops,  A.  Igaatiev.  (Jurn.  Russk.  Fisik.-Chimidesk. 
ObSeestva,  44.  2.  pp.  71-78,  1912.)— Finding  Kasterin's  formula  (Ibid.  25. 
p.  208,  1898)  imperfect,  the  author  used  the  following  :— 

a»  =  iA»  —  rf .  a»A/L  +  2a'hlb, 

where  a*  capillary  constant,  A  =  vertical  distance  between  summit  and 
greatest  horizontal  section  of  drop,  2L=:  greatest  drop  diam.,  6  =  radius 
of  drop  at  summit,  (f  =  const.  =  0'61. 

a>  =  W  [-  h{2lb^dlL)'\  =  iA/1. 

b  is  taken  as  =  Hulz),  where  u  and  z  are  the  co-ordinates  of  points  in  the  drop's 
outline  near  its  summit.  Experiments  were  carried  out  as  follows  :— On  an 
horizontal  table  12  pieces  of  glass  were  placed  on  which  12  lumps,  of  different 
dimensions,  of  the  materials  were  put  (after  being  cooled  down  and  split). 
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Between  the  lumps  of  material  on  the  glass  were  put  up  rods,  the  heights  of 
which  were  correctly  measured.  The  material  melted  on  the  glass  and 
took  the  form  of  flattened  drops.  These  drops  were  then  photographed 
together  with  the  rods.  With  a  dividing  machine  and  microscope  the 
distance  (hi)  from  the  summit  of  the  drops  to  the  greatest  horizontal  section 
was  determined,  also  the  measurement  of  the  rods.  From  the  correct 
heights  of  the  rods  a  true  scale  of  photograph  was  determined  with  a 
correct  calculation  for  h.  In  the  same  manner  also  2L  was  determined. 
To  correctly  define  b  the  co-ordinates  u  and  e  for  the  different  drops  were 
determined  by  projecting  a  greatly  enlarged  image  of  the  outline  of  the 
drops.  The  average  value  obtained  for  a*  is  5*60  ±0*05,  comparing  with 
Landolt  and  Bernstein's  tables,  showing : — 

Spermaceti    7*9  44 

Sweet  oU  7-8-7-7  20 

Wax  71  68 

Petroleum 6'6  25 

s  =  0*89  61  20 


-,  ,.  (s  =  0-89  61 

Turpentme...{^^^.^3  5-8 


20 


The  temperature  during  the  duration  of  test  ranged  between  14°  and  24°. 

I.  P. 

1929.  Experiments  with  Rotating  Liquid  Films,  C.  V.  Boys.  (Roy.  Soc., 
Proc.  Ser.  A.  87.  pp.  840-850,  Oct.  2, 1912.)--A  description  of  a  number  of 
beautiful  experimental  effects  obtained  with  the  aid  of  an  apparatus  consisting 
of  a  rotating  cylindrical  cup  with  inturned  rim,  on  which  a  soap  film  is  • 
stretched.  The  apparatus  is  the  same  as  that  now  being  sold  under  the  name 
of  the  "  Rainbow  Cup,"  and  a  fuller  account  is  to  appear  in  the  form  of  an 
additional  chapter  to  the  author's  book  on  "  Soap  Bubbles."  L.  H.  W. 

1930.  Constitution  of  Atoms  and  Molecules.  N.  Bohr.  (Phil.  Mag.  26. 
pp.  1-25,  July,  1918.)— The  starting-point  of  this  inquiry  is  Rutherford's 
hypothesis  of  atomic  constitution  [Abstract  No.  1847  (1911)].  In  Thomson's 
atom-model  the  radius  of  the  sphere  of  positive  electrification  provides 
a  constant  having  the  dimensions  of  a  length,  and  of  the  same  order  of 
magnitude  as  the  linear  extension  of  the  atom,  and  so  the  model  allows 
of  certain  stable  configurations  and  motions.  The  author's  primary  aim  is 
to  show  that  the  introduction  of  Planck's  constant,  the  elementary  quantum 
of  action,  will  serve,  in  Rutherford's  model,  to  take  the  place  of  the  radius  of 
the  positive  sphere,  and  so  make  stability  possible. 

First  consider  a  single  electron,  negligibly  small  compared  with  the 
positive  nucleus,  and  with  a  velocity  small  compared  to  that  of  light 
Let  — ^  be  the  charge  of  the  electron,  m  its  mass,  and  £  the  charge  of  the 
nucleus.  If  no  radiation  the  orbit  will  be  a  stationar}'  ellipse  with  frequency 
M  and  semi-major  axis  a,  such  that  i.»=  >/2/x. W'/tfE>/m,  2a  =  tfE/W; 
where  W  is  the  energy  required  to  separate  the  electron  to  an  infinite  distance 
from  the  nucleus,  which  can  be  shown  to  equal  the  mean  kinetic  energy  of 
the  electron  taken  for  a  whole  revolution.  Taking  account  of  radiation, 
W  will  continually  increase  and  a  diminish,  while  m  will  increase,  the 
electron  gaining  in  mean  kinetic  energy  as  the  whole  system  loses  energy. 
This  will  continue  until  the  dimensions  of  the  orbit  are  of  the  same  order  of 
magnitude  as  those  of  the  electron  or  of  the  nucleus,  and  during  its  con- 
tinuance the  radiation  is  enormously  greater  than  in  ordinary  molecular 
VOL.  XVI.— -A.— 1918. 
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processes.  Assume  that  the  reaction  between  nucleus  and  electron  started  at 
a  great  distance  apart  and  with  no  sensible  relative  velocity,  and  that  when 
complete  the  orbit  is  stationary  and  circular.  Assume  further  that  during 
this  binding  of  the  electron  the  radiation  is  homogeneous  and  of  frequency  v, 
equal  to  half  the  final  revolution  frequency  as  suggested  by  the  initial  revolu- 
tion frequency  being  0.  Then,  on  Planck's  theory,  the  energy  emitted 
during  the  process  should  be  rhy,  where  r  is  an  integer,  and  h  is  Planck's 
constant.    Then,  substituting  W  =  r/rw/2,  we  have— 

W  will  then  be  greatest,  and  the  system  most  stable,  for  r  =  1.  Substituting 
this,  the  experimental  values  for  e,  elm,  and  h,  and  putting  E  =  ^,  we  get — 

2fl  =  11  X  10-*  cm.,  «  =  6-2  X  10"  (sec)-',  W/^  =  18  volts, 

which  are  of  the  same  order  as  the  linear  dimensions  of  the  atoms,  the 
optical  frequencies,  and  the  ionisation  potentials  respectively. 

The  author  briefly  criticises  the  atomic  systems  proposed  by  J.  W. 
Nicholson  in  view  of  Planck's  theory  [Abstracts  Nos.  166,  449,  1648,  1644 
(1912),  and  865  (1913)],  stating  that,  apart  from  objections  which  may  be  only 
formal,  they  do  not  appear  capable  of  accounting  for  the  laws  of  Balmer  and 
Rydberg  connecting  the  frequencies  of  the  lines  in  the  line  spectra  of  the 
ordinary  elements,  and  claims  that  his  theory  provides  a  solution,  and 
further,  that  his  special  assumptions  may  be  modified,  retaining  the  funda- 
mental ones : — that  the  dynamical  equilibrium  of  the  systems  in  the  stationary 
states  can  be  discussed  in  terms  of  the  ordinary  mechanics,  but  not  so  during 
passage  between  two  such  states ;  and  that  such  a  passage  is  followed  by  the 
emission  of  homogeneous  radiation  for  which  the  relation  between  the  fre- 
quency and  the  energy  emitted  is  that  of  Planck's  theory.  General  evidence 
indicates  that  the  atom  of  hydrogen  is  of  the  kind  considered  above,  and  here 
Wt  =5  2jr*»i^/AV,  so  that  equating  the  energy  emitted  in  passing  from  n  to  n 
to  hv  gives  V  =  2jr*/we*/A' .  (n*-*  —  n-*).  This  gives  the  Balmer  series  for  ri  =  2, 
while  T\  varies,  ri  =  8  gives  the  series  in  the  ultra-red  suspected  by  Ritz  and 
observed  by  Paschen  [Abstract  No.  286  (1909)].  T,  =  l,  4,  6,  gives  series 
in  the  extreme  ultra-violet  and  ultra-red,  which  have  not  been  observed,  but 
the  existence  of  which  may  be  expected.  And  the  agreement  is  quantitative 
as  well  as  qualitative,  for,  by  calculation,  2ir*me*/A*  has  the  value  8*1  x  10", 
while  the  observed  value  is  8*290  X  10",  a  difference  within  the  limits  of 
experimental  error  in  determining  the  constants  in  the  theoretical  expression. 
Moreover,  the  theory  shows  that  small  gaseous  density  is  essential  to  appear- 
ance of  many  lines,  and  simultaneously  to  obtain  an  intensity  sufficient  for 
observation  the  volume  of  gas  available  must  be  very  great,  which  would 
explain  why  88  Balmer  lines  are  observed  in  some  celestial  spectra,  and  not 
more  than  12  in  vacuum  tubes. 

The  lines  observed  by  Pickering  and  Fowler,  and  generally  attributed  to 
hydrogen,  are  not  accounted  for,  but  the  author  shows  that  they  could  be 
accounted  for  as  arising  from  helium,  and  suggests  that  this  may  be  the  case. 
For  systems  containing  more  than  one  electron  the  detailed  discussion  will 
probably  be  very  complex,  but  the  frequency  being  expressible  as  a  difference 
between  two  functions  of  integers  suggests  an  origin  of  the  spectra  similar  to 
that  assimied  for  hydrogen.  Moreover,  the  presence  of  the  universal  constant 
K  in  Rydberg's  formula  will  follow  for  a  spectrum  corresponding  to  radiation 
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emitted  during  the  binding  of  an  electron,  provided  the  sjrstem,  including 
that  electron,  is  neutral,  for  in  that  case  for  high  values  of  r, 

Lim(r» .  Fi(r))  =  Lim(r» .  F,(r))  —  ...  =  2ir»m<^/A». 

The  assumption  hitherto  made  that  different  stationary  states  correspond 
to  different  numbers  of  energy  quanta  is  improbable,  for  the  frequency  is 
a  function  of  the  energy  and  will  therefore  be  changed  by  emission  of  a 
quantum,  and  the  author  shows  that  the  results  are  unchanged  when  the 
equation  Ws=r^w/2  is  interpreted  as  meaning  that  the  frequency  of  the 
energy  emitted  during  the  passing  of  the  system  from  a  state  of  no  radiation 
to  one  of  the  different  stationary  states  is  equal  to  different  multiples  of  w/2. 
Further,  the  values  for  W,  w,  and  a,  provided  the  electron  orbit  be  circular 
in  a  stationary  state,  merely  express  the  condition  that  in  such  a  state  the 
angular  momentum  of  the  electron  round  the  nucleus  is  an  integral  multiple 
of  a  universal  value,  independent  of  E.  The  permanent  state  is  then  that  for 
which  r  =  l.  To  account  for  Kirchhoff's  law  in  radiation  during  passage 
between  stationary  states  Ai,  Ai,  the  necessary  conditions  for  such  emission 
is  the  presence  of  systems  in  state  Ai,  and  for  absorption,  the  presence 
of  systems  in  state  A,.  This  agrees  with  experiment,  e,g.,  absence  of  absorp- 
tion of  line  spectrum  radiation  in  hydrogen,  for  emission  was  found  to 
occur  in  passages  for  which  r  >  2,  while  the  permanent  state  is  for  r  =  1,  and 
the  author  shows  how  other  experimental  results  are  accounted  for. 

Rutherford's  calculations  of  energy  of  /5-particles  [Abstract  No.  488  (1918)] 
suggest  that  an  electron  traversing  an  atom  at  high  velocity  liberates  energy 
in  quanta  in  collisions  with  the  electrons  of  the  atom,  and  the  absence  of 
equipartition  of  energy  between  free  electrons  and  those  bound  in  atoms 
demands  explanation.  This  we  find,  with  that  of  Rutherford's  results,  in  the 
assumption  that  two  colliding  electrons,  bound  or  free,  will,  after  collision  as 
before,  be  in  stationary,  or  mechanical,  states.  The  bound  electron  could  not, 
therefore,  acquire  less  than  the  difference  in  energy  corresponding  to  succes- 
sive stationary  states,  and  so  the  free  colliding  electron  could  not  lose  less. 

The  small  dissociation  of  hydrogen  molecules  at  ordinary  temperatures 
necessitates  consideration  of  more  complex  molecules  for  further  comparison 
with  experimental  results.  The  author  then  shows  that  to  proceed  from 
system  of  single  electron  in  circular  orbit  to  ring  of  n  electrons  we  merely 
have  to  substitute  E  —  es„  for  E,  where— 


Sir 

cosec  — 


Then,  assuming  the  binding  of  the  electrons  to  come  about  as  before,  the 
configuration  for  greatest  energy  emission  will  again  be  for  r  ^  1,  to  be  taken 
as  the  permanent  state.  The  author  considers  that  line  spectra  of  systems 
with  more  than  one  electron  require  existence  of  states  brought  about  also  in 
other  ways,  but  none  corresponding  to  greater  energy  emission  than  the  one 
here  taken  as  permanent.  Stability  is  assumed  to  be  secured  'through  the 
universal  constancy  of  the  angular  momentum,  together  with  the  assumption 
that  the  configuration  is  that  in  formation  of  which  most  energy  is  emitted, 
which  is  found  equivalent  to  that  ordinarily  made  so  far  as  displacements 
perpendicular  to  the  place  of  the  ring  are  concerned.  The  difference  in  the 
laws  of  ordinary  line  spectra  and  those  found  by  Nicholson  for  coronal 
spectra  may  arise  from  the  latter  being  due  to  scattering,  and  not  true 
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emission,  of  radiation — a  natural  assumption  since  the  extreme  rarefaction 
would  result  in  few  collisions  to  disturb  the  stationary  state. 

The  author  then  enunciates,  as  capable  of  simple  proof,  the  theorem  : — 
"  lii  every  system  consisting  of  electrons  and  positive  nuclei,  in  which  the 
nuclei  are  at  rest  and  the  electrons  move  in  circular  orbits  with  a  velocity 
small  compared  to  the  velocity  of  light,  the  kinetic  energy  will  be 
numerically  equal  to  half  the  potential  energy."  Hence  he  generalises  his 
atomic  hypothesis  into  the  form  : — In  any  molecular  system  consisting 
of  positive  nuclei  and  electrons  in  which  the  nuclei  are  at  rest  relative  to  each 
other  and  the  electrons  move  in  circular  orbits,  the  angular  momentum  of 
every  electron  round  the  centre  of  its  orbit  will  in  the  permanent  state  of  the 
system  be  equal  to  /f/2ir,  where  h  is  Planck's  constant.  G.  W.  de  T. 

1931.  Determination  of  Aqueous  Vapour  above  Mount  Wilson,  F.  E. 
Fowle.  (Astrophys.  Journ.  87.  pp.  869-872,  June,  1918.)— The  amount  of 
aqueous  vapour  in  the  atmosphere  was  determined  by  the  spectro-bolometric 
method  described  in  an  earlier  paper  [see  Abstract  No.  1626  (1912)].  The 
experiments  discussed  in  the  present  paper  were  made  on  certain  days  in  the 
years  1910  and  1911.  The  average  quantity  of  precipitable  water  present 
was  0*69  cm.,  with  a  range  from  0*2  cm.  to  2'8  cm.  Hann  gives  the  formula 
Q»=s2'8tf»  connecting  the  vapour  pressure  e^,  at  the  earth's  surface  with 
the  depth  of  precipitable  water  in  the  atmosphere,  Q,,.  Correcting  this 
for  the  altitude  of  Mount  Wilson  above  sea-level  (1780  m.)  the  formula 
becomes  Qw  =  l'9^.  Humphreys  finds  a  value  of  1*7  for  this  constant. 
The  mean  value  from  the  present  author's  experiments  is  1*8,  but  individual 
values  vary  from  0*8  to  11*8;  so  that  the  formula,  though  applicable  to 
mean  conditions,  cannot  be  regarded  as  of  any  value  for  individual  days. 

J.  S.  Di. 

1932.  Difference  of  Temperature  between  the  Free  Air  and  the  Air  on 
Mountain  Summits,  H.  v.  Picker.  (Metcorolog.  Zeitschr.  80.  pp.  278-289, 
June,  1918.) — The  summit  taken  for  the  comparison  is  Zugspitze  (2964  m. 
above  sea-level).  Observations  of  free  air  temperatures  were  derived  either 
from  results  of  ascents  of  manned  balloons  starting  from  Innsbruck  or  from 
ascents  of  registering  balloons  from  Munich.  The  results  of  the  comparisons 
are  :  (1)  At  7  a.m.  the  Zugspitze  is  always  colder  than  the  free  atmosphere  at 
the  same  height.  At  2  p.m.  the  difference  is  nil  or  very  small.  (2)  The 
differences  are  least  in  calm  weather.  (8)  The  result  of  the  comparison 
cannot  be  taken  as  applying  to  the  whole  of  the  Alpine  mountain-peaks 
without  further  investigation.  (4)  With  an  upward  current  the  difference  is 
small  if  condensation  is  taking  place  at  the  Zugspitze  level ;  otherwise  it  is 
greater.  Rising  currents  are  usually  associated  with  winds  having  northerly 
components  on  account  of  the  main  mass  of  the  Alps  lying  to  the  south. 
(6)  The  difference  is  greatest  with  a  downward  current,  i.e.  with  a  wind 
having  a  southerly  component.  R.  C 

1933.  Studies  of  the  Nocturnal  Radiation  to  Space,  A.  Angstrdm. 
(Astrophys.  Journ.  87.  pp.  805-821,  June,  1918.)— The  paper  has  four  parts : 
(1)  An  historical  review  of  the  subject.  (2)  Theoretical  considerations. 
(8)  An  account  of  the  instrument  used  by  the  author  in  his  experiments,  and 
(4)  A  discussion  of  the  results  obtained.  Little  work  has  been  done  on  the 
outward  radiation  to  space  in  comparison  with  that  which  has  been  devoted 
to  tlie  incident  solar  radiation,  so  that  present  knowledge  of  the  subject  is 
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very  incomplete.  The  observations  of  the  author  were  made  on  the  loss  of 
heat  of  a  black  body  exposed  at  night  to  the  complete  hemisphere  of  the 
sky.  It  is  pointed  out  that  this  is  made  up  of  the  outward  (positive)  radiation 
to  space  determined  by  Stefan's  law,  together  with  the  inward  (negative) 
radiation  from  the  gases  of  the  atmosphere  and  sidereal  sources.  The 
instrument  employed  was  a  suitably  modified  form  of  the  well-known 
Angstrom  pyrheliometer.  The  loss  of  heat  (R)  in  cals.  per  cm.*  per  min, 
from  a  t^lack  body  freely  exposed  at  night  at  Bassour,  Algeria,  was  found 
to  be  connected  with  the  surface  vapour- pressure  p  (mm.)  by  the  equation 
R  =  0•109  +  0•184<r0'"^  This  equation  may  not  hold  without  modification 
for  temperatures  which  differ  widely  from  those  experienced  at  the  time  and 
place  of  these  experiments.  J.  S.  Di. 

1934.  Air  in  the  Depths  of  the  Ocean,  C.  Juday.  (Science,  88.  pp.  646- 
647,  Oct.  17,  1918.)— The  author  commences  by  pointing  out  that  the  sug- 
gestion in  recent  communications  on  this  subject  as  to  diffusion  being  the 
sole  agent  involved  in  the  aeration  of  ocean  depths  is  untenable,  since  it  only 
plays  a  negligible  role.  The  atmospheric  gases  only  diffuse  very  slowly 
through  water,  the  coefficient  of  nitrogen  being  1*78,  of  oxygen  1*62,  and  of 
CO  1*88,  while  the  rapidity  with  which  oxygen  is  transferred  is  well  illus- 
trated by  Hiifner's  computations  for  Lake  Constance  which  has  a  max.  depth 
of  about  260  m.  The  latter  are :  (1)  That  it  would  take  oxygen  about 
42^  years  to  pass  from  the  surface  to  the  bottom  by  diffusion  alone ; 
(2)  that  over  100,000  years  are  required  for  the  quantity  of  oxygen  which  its 
waters  are  capable  of  holding  at  1(P  C.  to  diffuse  into  a  body  of  water 
of  equal  area  and  unlimited  depth  ;  (8)  that  under  natural  conditions,  with 
the  depth  limited  to  260  m.,  it  would  require  over  a  million  years  for  this 
body  of  water  to  become  saturated  at  the  above  temperature  if  it  had 
no  dissolved  oxygen  and  acquired  a  supply  only  by  diffusion  from  the 
atmosphere.  Again,  if  ocean  waters  were  aerated  solely  by  diffusion  the 
upper  strata  should  possess  a  larger  amount  of  dissolved  oxygen  than 
the  lower,  which  is  not  actually  the  case.  Other  examples  arc  quoted  to 
illustrate  the  fact  that  some  other  agent  than  diffusion  is  responsible  for  the 
aeration  of  bodies  of  water.  The  author  suggests  that  in  lakes  aeration  is 
accomplished  by  the  vernal  and  autumnal  overturning  of  the  water  and  its 
subsequent  circulation  for  a  longer  or  shorter  period.  In  the  case  of  ocean 
waters  Helland-Hansen  states  that  "  gases  are  absorbed  at  the  surface  from 
the  atmosphere  and  are  carried  by  currents  even  into  the  deepest  parts  of 
the  ocean  in  varying  amounts.'*  H.  H.  Ho. 

1935.  Solar  Magnetism,  K.  Birkeland.  (Comptes  Rendus,  167.  pp.  104- 
106,  July  16, 1918.) — The  author  sets  out  to  prove  that  the  emission  of  ions 
and  electrons  from  the  sun  produces  an  increase  of  solar  magnetism  up  to  a 
certain  point,  and  that  the  field  may  either  have  the  sense  of  the  earth's 
direction,  or,  as  the  author  has  deduced  [see  Abstract  No.  448  (1910)],  the 
converse  sense.  He  takes  the  case  of  a  magnetic  sphere  emitting  corpusclar 
radiations,  where  from  polar  regions  the  radiation  may  escape  to  infinity  by 
passing  sufficiently  near  the  lines  of  magnetic  force,  while  equatorially  the 
magnetic  force  is  normal  to  the  orbit  of  the  radiated  corpuscles,  and,  unless 
certain  conditions  are  present,  the  latter  are  incapable  of  escape.  A  mathe- 
matical analysis  then  gives  the  very  simple  result  that  if  the  radiation 
emanating  from  the  spherical  surface  in  the  plane  of  its  magnetic  equator 
and  subjected  only  to  the  magnetic  influence  of  the  sphere,  exceeds  a  distance 
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greater  than  2*414  times  the  radius,  this  radiation  can  never  return  to  the 
sphere,  but  is  directed  towards  infinity.  This  result  is  independent  of  the 
magnetic  moment  of  the  sphere  and  the  magnetic  rigidity  of  the  corpuscular 
ra3rs.  Some  exhaustive  researches  upon  magnetic  storms  and  polar  aurora 
have  shown  that  precipitations  of  helio-kathodic  rays  exist  in  the  maximum 
belt  of  the  aurora.  A  discussion  of  Schuster's  work  on  this  question  then 
follows.  The  author  has  performed  experiments  with  a  magnetic  globe 
which  have  verified  the  above  theoretical  treatment.  From  the  experiments 
came  the  conception  that  there  are  currents  circulating  round  the  sun  at  a 
relatively  small  distance  outside,  which  play  a  very  prominent  part  in  solar 
magnetism  and  constitute  its  primary  cause.  The  movements  of  sun-spots 
also  appear  to  require  for  their  explanation  that  solar  magnetism  may  vary 
periodically,  with  a  minimum  in  the  year  of  minimum  spots.  H.  H.  Ho. 

1936.  Photographs  of  the  Aurora  Spectrum,  L.  Vegard.  (Phys.  Zeitschr. 
14.  pp.  677-681,  Aug.  1, 1918.) — According  to  Stormer's  calculations,  the  daily 
variation  of  the  aurora  polaris  may  be  used  to  determine  the  deflectibility  of 
the  solar  discharges  giving  rise  to  it.  The  author  prefers  to  draw  conclusions 
from  the  structure  and  the  spectrum  of  the  aurora  [Abstract  No.  868  (1912)]. 
The  structural  evidence  favours  an  a-rays  cause.  Spectrum  photographs 
were  obtained  at  Bossekop,  Finmarken,  in  the  course  of  the  three  months 
ending  the  year,  1912,  with  sufficient  dispersion  to  reduce  the  error  of  the 
brighter  lines  to  half  an  Angstrom  unit.  The  three  strongest  lines  thus 
measured  are  at  4708-0,  42780,  and  8914-6.  Fainter  lines  are  at  5571'8, 
4646-8,  4234-2,  and  4200*8.  All  the  lines  except  the  greenish-yellow  5571*8 
correspond  to  heads  of  nitrogen  bands  as  produced  by  the  impact  of  a-rays. 
The  line  6671'8  is  near  the  strong  argon  line  5572*6.  The  results  favour  the 
view  that  the  aurora  is  produced  by  the  impact  of  solar  a-particles  upon 
nitrogen  molecules.  E.  E.  F. 

1937.  Radial  Velocities  of  Vapours  in  Sun-spots,  C.  St.  John .  (Comptes 
Rendus,  157.  pp.  428-480,  Sept.  1,  1918.)— The  investigation  of  the  radial 
motion  of  sun-spot  vapours,  tangential  to  the  solar  surface,  first  announced  by 
Evershed  in  1909,  has  been  continued  with  the  tower  telescope  at  Mount 
Wilson  ,*  and  several  striking  results  are  summarised.  (1)  The  displacements 
are  proportional  to  wave-lengths,  showing  the  phenomenon  to  be  a  motion 
efiFect.  (2)  If  the  lines  of  iron  are  grouped  in  order  of  their  intensity  in  the 
Fraunhofer  spectrum,  the  displacements  appear  to  be  decidedly  in  the 
opposite  relation,  i,e.  the  weaker  lines  have  the  greater  displacements. 
The  sign  of  the  displacement  is  positive,  indicating  a  movement  of  the 
vapour  from  the  centre  to  the  outer  boundary  of  the  spot.  The  strongest 
lines  appear  to  have  very  little  displacement.  (8)  These  differences  are 
interpreted  as  indicating  a  vertical  distribution  of  the  vapours  producing 
the  lines  of  different  intensity.  (4)  The  resulting  distribution  is  such  that  Ht 
and  Ks  of  calcium  are  emitted  at  a  higher  level  than  Ha  of  hydrogen,  and 
that  Ha  is  between  the  levels  of  Kj  and  Kf.  This  is  in  accordance  with  the 
conclusions  published  by  Deslandres  from  a  study  of  spectroheliograms  taken 
at  Meudon.  C.  P.  B. 
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LIGHT. 

1938.  New  Types  of  Spectrophotometer  on  the  '*  Flicker"  Principle,  J.  R. 
Milne.  (Roy.  Soc.  Edinburgh,  Proc.»88.  pp.  267-268,  1912-1918.)— In  a 
previous  paper  [Optical  Convention,  Proc.  p.  178, 1905]  the  author  described 
a  new  form  of  spectrophotometer  in  which  the  comparison  of  relative  bright- 
ness is  affected  by  bringing  the  two  beams  accurately  edge  to  edge.  The 
present  paper  describes  some  spectrophotometers  in  which  the  comparison  is 
effected  by  allowing  the  two  beams  to  fall  alternately  on  the  eye  in  rapid 
succession.  The  best  method  of  obtaining  an  intense  beam  of  parallel  rays, 
having  each  ray  of  equal  brightness,  is  first  discussed,  as  the  production  of  such 
a  beam  is  very  necessary  in  all  spectrophotometric  measurements  of  light 
absorption.  Next  there  are  briefly  described  three  new  types  of  "flicker" 
spectrophotometer,  the  first  of  these  depending  on  polarisation,  the  second 
on  refraction,  and  the  third  on  reflection.  All  three  are  quite  successful :  the 
choice  of  the  best  to  use  depends  on  the  circumstances  of  the  case.  Finally, 
three  general  governing  principles  are  laid  down  which  would  seem  to  apply 
equally  to  all  types  of  flicker  photometer.  A.  W. 

1939.  Double  Refraction  of  Optical  Glass,  E.  Zschimmer  and  H.  Schulz. 
(Ann.  d.  Physik,  42.  2.  pp.  845-896,  Sept.  28,  1918.)— A  description  of  the 
apparatus  used  in  this  research  has  previously  been  given  [see  Abstracts 
Nos.  888  and  1807  (1918)].  The  research  deals  with  the  dependence  of  the 
double  refraction  of  optical  glass  on  its  chemical  composition  and  on  its  shape. 
The  way  in  which  strain  depends  on  the  temperatures  of  the  cooling  process 
is  dealt  with  at  length.  It  was  found  by  extrapolation  that  a  glass  containing 
about  76  %  PbO  should  have  the  property  of  exhibiting  no  double  refraction, 
whatever  the  cooling  process,  for  light  of  wave-length  X5461.  The  PbO- 
content  of  a  glass  found  by  Pockels  to  show  no  double  refraction  for  any 
deformation  was  75*7  %.  A.  W. 

1940.  Refraction  of  Gases  at  Different  Temperatures  and  Pressures,  H.  D 
Ayres.  (Phys.  Rev.  2.  Ser.  2.  pp.  161-182,  Sept.,  1918.)— An  interference 
method  was  used  in  the  experiments,  and  the  change  ensuing  in  the  optical 
path  of  light  traversing  twice  the  distance  between  two  reflecting  surfaces  upon 
admitting  a  gas  to  the  space  between  the  surfaces,  was  determined.  Uk  is  the 
total  shift  of  interference  bands  of  wave-length  X,  n  the  index  of  refraction 
of  the  gas,  and  d  the  distance  between  the  surfaces,  then  n  —  l=sk\ftd. 
The  gases  dealt  with  were  air,  nitrogen,  oxygen,  hydrogen,  and  COf.  Obser- 
vations were  made  about  (f  C.  and  at  temperatures  ranging  down  to  that  of 
liquid  air.  The  results  are  tabulated  and  graphed.  From  the  various  curves 
it  is  seen  that  within  the  limits  of  accuracy  of  observations  of  experiments,  the 
relation  between  the  indices  of  refraction  and  the  pressure  is  a  linear  one 
except  for  the  case  of  COi  at  (P  and  for  nitrogen  at  liquid-air  temperature. 
In  other  words,  the  relation  between  the  refractive  indices  and  the  density  as 
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computed  by  Boyle's  law  is  a  linear  one.  For  the  COi  at  0°  C.  and  the  nitrogen 
at  liquid-air  temperature  the  densities  have  been  computed  by  means  of 
van  der  Waals*  equation.  Using  the  value  of  the  constants  a  and  b  obtained 
from  the  critical  pressure  and  temperature  of  the  respective  gases,  the  relation 
between  the  resulting  densities  and  refractive  indices  was  found  to  be  very 
accurately  a  straight  line.  A  table  is  also  given  showing  the  variation  of  the 
refractive  indices  with  the  densities  as  obtained  by  the  two  methods,  and  also 
comparing  the  formula  of  Gladstone  and  Dale  with  the  Lorentz-Lorenz 
formula.  It  may  be  noted  that  for  nitrogen  at  0°C.  (excluding  the  two  lowest 
pressures),  computing  the  densities  by  Boyle*s  law  and  using  the  Gladstone 
and  Dale  expression,  the  values  of  the  constant  vary  only  about  0*2  %.  A.  W. 

1041.  Gouy-Sommerfelds  Diffraction.  A.  Kalaschnikow.  (Jurn.  Russk. 
Fisik.-Chimidesk.  ObSCestva,  41  8.  pp.  187-144, 1912.)— Demonstrates  that  by 
photographic  means,  diffraction  at  a  greatly  bent  angle  is  easy  to  observe. 
The  author's  experimental  results  are  in  agreement  with  Sommerf eld's  theory. 

LP. 

1942.  Passage  of  Waves  through  Fine  Slits  in  Thin  Opaque  Screens.  Ray- 
leigh.  (Roy.  Soc.,  Proc.  Ser.  A.  89.  pp.  194-219,  Aug.  27,  1918.)— In  a 
former  paper  (Phil.  Mag.  48.  p.  269, 1 1897;  Scientific  Papers,  vol.  4,  p.  288) 
the  author  gave  solutions  applicable  to  the  passage  of  light  through  narrow 
slits  in  infinitely  thin  perfectly  opaque  screens,  for  the  two  principal  cases 
where  the  polarisation  is  either  parallel  or  perpendicular  to  the  length  of  the 
slit.  It  appeared  that  if  the  width  {2b)  of  the  slit  is  very  small  in  comparison 
with  the  wave-length  (X),  there  is  a  much  more  free  passage  when  the  electric 
vector  is  perpendicular  to  the  slit  than  when  it  is  parallel  to  the  slit,  so  that 
unpolarised  light  incident  upon  the  screen  will,  after  passage,  appear  polarised 
in  the  former  manner.  This  conclusion  is  in  accordance  with  the  obser- 
vations of  Fizeau  (in  1861)  upon  the  very  narrowest  slits.  Fizeau  found,  how- 
ever, that  somewhat  wider  slits  (scratches  upon  silvered  glass)  gave  the 
opposite  polarisation ;  hence  the  present  author  wished  to  extend  the  calcula- 
tion to  slits  of  width  comparable  to  X.  The  subject  has  also  a  practical 
interest  in  connection  with  observations  upon  the  Zeeman-effect. 

Elliptic  co-ordinates  not  offering  a  solution,  though  apparently  appropriate 
to  such  a  problem,  the  author  again  uses  the  approximate  methods  of  the 
former  paper.  The  result  of  the  theory  is  that  for  very  narrow  slits  the  light 
with  electric  vector  perpendicular  to  the  slit  is  favoured,  for  slits  of  a  certain 
critical  width  the  two  polarisations  are'equally  treated,  and  finally,  for  wider  slits 
the  light  with  electric  vector  parallel  to  the  slit  is  favoured.  Curves  for  the 
two  polarisations  are  given  and  one  crosses  the  other  at  the  critical  width  of 
slit.  If  the  incident  light  were  white  and  the  width  of  the  slit  about  one- 
third  the  wave-length  of  yellow-green,  there  could  be  distinctly  marked  oppo- 
site polarisations  at  the  ends  of  the  spectrum.  This  is  in  good  agreement 
with  the  estimates  of  Fizeau.  These  calculations  do  not  apply  to  thick 
screens  as  in  a  spectroscope  slit.  £.  H.  B. 

1943.  Double  Mirage,    W.  Hillers.    (Abhandl.  des  Naturwiss.  Vereines, 

Hamburg.     Phys.  Zeitschr.  14.  pp.  718-719,  and    719-728,  Aug.  1,  1918. 

Abstract.) — Describes  and  reproduces  photographs  of  a  triple  mirage  effect 

obtained  at  a  wall  heated  by  the  sun.    One  of  the  pictures  is  that  of  a  boy 
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leaning  against  the  wall  at  a  distance  of  162  m.  from  the  camera,  which  was 
16  cm.  from  the  wall.  The  mirror  image  immediately  adjoins  the  figure,  and 
beyond  it  again  is  a  direct  image.  The  author  works  out  a  mathematical 
theory  of  the  mirage  on  the  lines  of  Vince,  but  without  using  elliptic  integrals. 

E.  E.  F. 

1944.  Scattering  of  Light.  J.  R.  Milne.  (Roy.  Soc.  Edinburgh,  Proc.  88. 
pp.  264-281, 1912-1918.)— The  present  paper  describes  a  number  of  experi- 
ments made  in  connection  with  Christiansen's  experiment  in  which  a  beam  of 
light  is  passed  through  a  transparent  insoluble  powder  immersed  in  a  liquid, 
with  the  result  that  light  of  the  particular  colour  for  which  the  indices  of 
powder  and  liquid  are  the  same  passes  unaffected,  while  light  of  all  other 
colours  is  scattered.  In  this  paper  only  the  simplest  case  of  the  above  is 
dealt  with,  that,  namely,  in  which  a  flat  piece  of  glass,  ground  on  one  side, 
takes  the  place  of  the  powder  (the  rugosities  of  the  ground  surface  represent- 
ing a  single  layer  of  grains),  and  air  takes  the  pbce  of  the  liquid.  In  such  a 
case  there  is,  of  course,  no  colour  of  light  for  which  the  indices  of  solid  and 
liquid  are  alike,  and  it  was  found  that  the  colour  of  the  light  made  very  little 
difference  to  the  results.  But  different  ways  of  grinding  the  glass  surface  led 
to  very  different  effects.  Each  specimen  of  glass  employed  was  photo- 
micrographed,  and  had  its  polar  light-distribution  measured  by  a  photometer. 
Two  methods  of  characterising  the  particular  scattering  power  of  a  screen 
have  been  formally  defined — the  one  connected  with  the  "angle  of  max. 
total  emission,'*  and  the  other  with  the  "equivalent  cavity."  The  investiga- 
tion will  be  continued  on  the  above  lines,  also  in  the  direction  of  ascertaining 
the  effect  of  a  number  of  plates,  and  in  investigating  the  polarisation  effects, 
which  some  rough  preliminary  experiments  have  shown  to  be  marked. 

A.W. 

1945.  Pressure  of  Light  by  Use  of  Thin  Foil,  G.  D.  West.  (Phys.  Soc., 
Proc.  26.  pp.  824-880  ;  Discussion,  p.  880,  Aug.,  1918.)— The  pressure  of  the 
radiation  emitted  by  a  carbon  filament  lamp  at  a  distance  of  a  few  cm.  is 
sufficient  to  cause  a  microscopically  measurable  deflection  of  the  end  of  a 
suspended  strip  of  gold  or  aluminium  foil,  and  by  this  means  the  radiation- 
pressure  can  be  calculated  knowing  the  weight  of  the  strip.  The  results  agree 
to  within  about  10  per  cent,  with  the  energy  density  of  radiation  as  measured 
by  the  initial  rise  of  temperature  of  a  copper  plate  exposed  to  the  radiation. 

The  best  results  are  obtained  by  working  in  an  atmosphere  of  hydrogen, 
1  cm.  to  2  cm.  pressure,  but  good  results  are  obtained  with  hydrogen  at 
atmospheric  pressure.  Air  at  1  cm.  to  2  cm.  pressure  also  gives  good  results. 
The  method  involves  no  laborious  adjustments,  and  the  apparatus  is  not 
seriously  affected  by  vibration.  E.  H.  B. 

l^^Q,  Absorption  of  Gases  in  Infra-red.  E[va]v.  Bahr.  (Deutsch.  Phys. 
Gesell.,  Verh.  16.  16.  pp.  710-780,  Aug.  80,  1918.)— The  infra-red  absorption 
bands  of  gases  are  discontinuous  at  low  pressures.  But  the  discontinuities 
are  generally  less  marked  as  the  pressure  increases,  so  that  the  bands,  when 
max.  absorption  is  reached,  appear  to  be  almost  continuous.  Raising  the 
temperature  of  CO  has  the  effect  of  separating  the  two  maxima  of  its  absorp- 
tion band  from  one  another,  at  the  same  time  causing  a  broadening  of  the 
band.  The  experimental  results  obtained  up  to  the  present  are  compared 
with  Bjemim's  theory  of  infra-red  absorption  spectra  and  With  various 
consequences  of  the  theory.    The  agreement  is  in  general  satisfactory. 

A.W. 
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1047.  New  Band  Spectrum  associated  with  Helium,  W.  E.  Curtis.  (Roy. 
Soc,  Proc.  Ser.  A.  89.  pp.  14ft-149,  Aug.  19,  1918.)— In  Fowler's  recent 
observations  of  the  principal  series  of  hydrogen  lines  in  the  spectra  of  helium 
tubes  traces  were  frequently  seen  of  a  band  spectrum  whose  origin  was 
unknown.  With  suitable  precautions  it  was  found  possible  to  obtain  the 
spectrum  quite  brightly,  and  further  investigation  showed  that  it  may  be 
attributed  to  He.  An  account  of  the  spectrum  has  been  given  by  Goldstein 
[Abstract  No.  1488  (1918)] ,  and  is  in  close  agreement  with  that  here  given. 
Photographs  are  reproduced  and  wave-length  tables  given,  the  bands 
extending  from  X6899  to  X8118.  A.  W. 

1948.  New  Series  cf  Lines  in  the  Spark  Spectrum  of  Magnesium,  A. 
Fowler.  (Roy.  Soc.,  Proc.  Ser.  A.  89.  pp.  188-187,  Aug.  19, 1918.)— A  recent 
investigation  suggested  that  the  spectrum  of  hydrogen  was  unique  in  having 
two  principal  series  of  lines  which  are  related  to  each  other  in  the  same 
manner  as  the  sharp  and  diffuse  series.  In  seeking  for  further  examples  of 
such  series,  analogy  with  hydrogen  suggested  spark  spectra  as  the  most 
promising  sources.  One  of  the  most  remarkable  spark  lines  is  the  Mg  line 
X4481»  which  ordinarily  is  not  visible  at  all  in  the  arc,  but  is  by  far  the 
strongest  line  in  the  spark.  Further,  there  is  a  series  of  single  lines  in  the  arc 
spectrum  of  Mg,  first  identified  by  Rydberg,  which  it  seemed  might  possibly 
be  analogous  to  the  Balmer  series  of  hydrogen  lines.  But  there  were  only 
two  recorded  lines  which  could  possibly  be  connected  in  series  with  X4481  ; 
namely,  the  lines  given  by  Exner  and  Haschek  at  8106*5  and  2669*6.  Other 
associated  ultra-violet  lines,  however,  have  now  been  photographed,  and  it 
results  that  the  spark-lines  form  two  series  like  those  of  hydrogen,  X4481  being 
analogous  to  the  first  principal  line  of  hydrogen  X468i5.  The  results  are 
discussed.  A.  W. 

1949.  Band  Spectrum  attributed  to  Carbon  Monosuiphide,  L.  C.  Martin. 
(Roy.  Soc.,  Proc.  Ser.  A.  89.  pp.  127-182,  Aug.  19, 1918.)— The  experiments 
described  in  the  present  paper  were  made  in  connection  with  the  investiga- 
tion of  sulphur  spectra  developed  by  the  nitrogen  afterglow,  in  continuation 
of  previous  observations  by  Strutt  and  Fowler  [see  Abstracts  Nos.  1889  (1911), 
696, 1119, 1897  (1912)].  A  result  of  considerable  interest  is  the  detection  of  a 
series  of  ultra-violet  bands  which  appear  to  be  characteristic  of  a  compound 
of  sulphur  and  carbon.  This  band  system  extends  from  X2486  to  X2887 
approximately.  It  is,  however,  quite  distinct  from  that  developed,  in  the 
same  region,  by  CSi  in  the  afterglow.  Further  photographs  showed  that  the 
two  sets  of  bands  had  nothing  whatever  in  common.  Confirmation  of  Strutt's 
work  on  the  chemical  actions  taking  place  between  CSt  and  the  active 
nitrogen  was  obtained.  A  green  deposit  of  nitrogen  sulphide  formed  in 
the  experimental  tube,  and  also  a  brown  one  of  polymerised  carbon 
monosuiphide,  the  latter  only  in  the  presence  of  a  stray  discharge.  The 
new  bands  were  observed  by  using  a  hollow  carbon,  well  charged  with 
sulphur,  as  the  upper  (positive)  pole  of  the  arc.  In  these  circumstances 
a  steady  flow  of  melted  sulphur  into  the  arc  was  maintained.  Like  the 
sulphur  bands,  the  new  bands  are  degraded  towards  the  less  refrangible 
side.  Experiments  with  a  sulphur  vacuum  tube  showed  that  the  bands 
are  not  given  by  the  discharge  through  pure  sulphur  vapour ;  also  that 
they  are  only  developed  to  any  extent  when  the  carbon  line  2478  is 
present.  They  have  nothing  whatever  to  do  with  the  ordinary  spectra  of 
carbon  or  nitrogea  Wave-length  tables  are  given  of  the  bands  and 
photographs  are  reproduced.  A.  W. 
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1950.  Measurement  of  Intensity  Distribution  in  Spectral  Lines.  II.  P.  P. 
Koch.  (Ann.  d.  Physik,  42. 1.  pp.  1-129,  Aug.  26, 1918.) — In  a  previous  paper  a 
photographic-photometric  method  was  described  by  which  the  intensity  dis- 
tribution in  spectral  lines  may  be  determined  [Abstract  No.  769  (1911)].  It 
appeared  that  the  measurements  of  the  intensity  distribution  depended  to  a 
certain  extent  on  the  apparatus  employed  and  ]x>ssibly  on  the  source  of  light. 
The  present  paper  deals  with  the  question  of  eliminating  the  efiFect  of  the 
apparatus  and  the  estimation  of  the  true  intensity  distribution.  [See  also 
Abstract  No.  1868  (1912).]  A.  W. 

1951.  Reflection  Spectra  of  Neodymium  Compounds.  P.  Joye.  (Archives 
des  Sciences,  86.  pp.  41-68,  July,  and  pp.  118-188,  Aug.,  1918.) — Photographs 
and  measurements  have  been  made  of  the  reflection  spectra  of  a  number  of 
neodymium  compounds.  These  include  the  hydrate  NdtOs,8H>0,  and  the 
two  hydrates,  2NdtOs,8HtO  and  NdyOs,  H>0,  the  existence  of  which  has 
been  ascertained  ;  the  oxide,  sulphide,  sulphate,  chloride,  bromide,  carbonate, 
oxalate,  and  nitrate.  The  influence  on  the  spectra  of  the  presence  of  a  foreign 
substance,  of  the  temperature,  and  of  the  method  of  preparation  of  the 
salts  has  been  investigated  in  certain  cases.  In  general,  the  spectra  are 
characterised  by  groups  of  lines  for  values  of  X  between  4SMK)  and  4500,  6080 
and  6480,  and  6700  and  6000.  Comparison  of  the  spectra  for  the  various 
hydrates  shows  that  loss  of  water  displaces  the  spectrum  towards  the  red  end. 
On  the  other  hand,  the  introduction  of  acid  radicals  causes  displacement 
towards  the  violet.    The  results  are  given  in  detail  in  the  original  paper. 

T.  H.  P. 

1952 .  Wave-length  Standards.  C.  Fabry  and  H.  Buisson.  (Journ.  de 
Physique,  8.  Ser.  6.  pp.  618-622,  Aug.,  1918.)— The  exactitude  of  secondary 
international  standards  is  first  discussed.  It  is  seen  that  many  researches  lead 
to  the  conclusion  that  the  values  given  by  interference  methods  arc  perfectly 
correct  and  identical  with  those  found  by  means  of  a  grating.  The  paper 
then  deals  in  succession  with  (i)  The  progress  of  measurements  of  secondary 
standards,  (ii)  Variability  of  wave-lengths,  (iii)  Tertiary  standards  of  wave- 
length, (iv)  The  utility  of  having  more  numerous  secondary  standards 
measured  by  interference  methods.    A  brief  summary  cannot  be  given. 

A.  W. 

1953.  Critical  Study  of  Spectral  Series.  III.  W.M.  Hicks.  (Roy.  Soc,  Phil. 
Trans.  218.  pp.  828-420,  Oct.  22, 1918.  Roy.  Soc,  Proc.  Ser .  A.  89,  pp.  126-127, 
Aug.  19,  1918.  Abstract.) — A  continuation  of  previous  work  [see  Abstract 
No.  1864  (1912].  The  present  paper  deals  with  the  atomic  weight  term  and 
its  import  in  the  constitution  of  spectra.  The  wave  numbers  of  the  lines  in  a 
spectrum  which  form  any  of  the  recognised  series  can  be  calculated,  as  is 
well  known,  from  an  expression  of  the  form  w  =  N/D;— N/D«,  where 
N  =  109676  and  D,«  =  m  -|-  fraction,  the  fraction  being  in  general  a  function 
of  the  integer  m.  The  constant  doublet  or  triplet  separations  of  sharp  (S) 
and  di£fuse  (D)  series  are  formed  by  the  deduction  of  a  quantity  A,  or  Ai,  At 
in  the  case  of  triplets,  from  Di,  and  it  has  long  been  known  that  these 
quantities  are  very  roughly  proportional  to  the  squares  of  the  atomic  weights 
when  elements  in  the  same  group  are  compared*  It  is  shown  that  there  is  a 
definite  quantity  in  connection  with  each  element  which  is  of  fundamental 
importance  in  the  building  up  of  its  spectrum.  It  is  proportional  to  the 
square  of  the  atomic  weight :  in  fact,  if  w  denote  the  atomic  weight  divided 
by  100,  its  value  is  (90*4726 ±  00018)ti;».    This  quantity  is  of  ^uch  universal 
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application  that  it  is  useful  to  have  a  special  name  for  it,  and  it  has  been 
called  the  aun  (mv).  Its  value  is  denoted  by  ^i,  but  6  is  used  for  the  multiple 
4^1,  as  it  is  of  very  frequent  occurrence.  The  evidence  for  its  existence  is 
based  on  the  arc  spectra  of  He,  the  elements  of  groups  I  and  II,  the  Al  sub- 
group and  Sc  of  III,  and  the  O,  S,  Se  of  VI  of  the  periodic  table— in  other 
words,  all  those  elements  in  which  the  series  lines  have  been  allocated.  It  is 
found  : — (i)  That  the  A  which  give  the  doublet  and  triplet  separations  are  all 
multiples  of  their  respective  ouns,  (ii)  That  the  corresponding  quantities, 
which  give  the  satellite  separations  in  the  D  series,  are  also  multiples  of  the 
oun,  (iii)  That  the  F  series  show  the  satellites  depending  in  a  similar  way  on 
the  oun.  (iv)  That,  in  a  large  number  of  cases,  lines  are  related  in  such  a  way 
that  the  differences  of  their  denominators  are  multiples  of  the  oun,  and  that 
frequently  in  place  of  an  expected  line  which  is  not  observed  another  occurs 
related  to  it  in  this  manner  :  it  is  said  to  be  collaterally  displaced.  After 
reviewing  the  evidence  for  the  existence  of  the  oun  the  paper  deals  in 
succession  with  : — (a)  The  Constitution  of  the  D  Series, — After  establishing  the 
dependence  of  the  satellite  separations  on  the  oun  it  is  shown  to  be  possible 
that  the  D  series  may  not  depend  directly  on  a  formula  involving  m,  but 
that  the  D,„  of  different  orders  may  be  given  by  the  successive  addition,  or 
subtraction,  of  various  multiples  of  the  oun.  It  is  curious  that  where  there 
are  no  satellites  these  differences  are  multiples  of  the  A  themselves.  Evidence 
is  also  given  to  show  that  the  decimal  part  of  D  (2),  i,e,  for  the  first  line,  is  a 
multiple  of  A,  or  At  for  triplets,  but  that,  in  the  case  where  satellites  exist,  the 
extreme  satellite  is  to  be  taken,  {b)  The  Constitution  of  the  F  Series,— The 
F  series  is  one  whose  limit  is  the  variable  part  in  the  formula  for  the  D  series 
corresponding  to  the  first  of  the  D  lines ;  in  other  words,  it  depends  on  the  D 
series  in  the  same  way  that  the  limits  for  the  S  and  D  series  depend  on  the 
first  line  of  the  P  series.  For  all  elements,  except  the  alkaline  earths,  the 
lines  are  far  in  the  ultra-red,  and  it  is  only  recently  that  waves  of  extreme 
wave-lengths  have  been  measured  by  Paschen.  It  is  probable  that  the  VF 
for  the  first  lines  in  each  sub-group  may  be  the  same,  and  even  possible  that 
it  may  be  the  same  in  all,  the  earths  excepted.  In  the  earths  there  is  a  very  large 
number  of  strong  well-defined  lines  which  are  connected  collaterally  with 
one  another,  or  with  the  lines  of  the  series  themselves,  the  displacements  pro- 
ceeding by  multiples  of  A.  These  afford  values  of  large  multiples  of  A,  and 
hence  of  i ;  and,  in  consequence,  give  very  exact  values  for  the  latter, 
(c)  The  preceding  results  are  then  discussed  with  a  view  to  obtaining  a  better 
approximation  to  the  value  of  the  oun  as  a  function  of  u^,  on  the  supposition 
that  it  is  always  proportional  to  it  A  value  is  obtained  (see  above)  which  is 
probably  correct  to  a  few  units  in  the  fifth  significant  figure.  With  further 
knowledge  it  is  probable  that  this  degree  of  accuracy  may  be  extended  to  the 
sixth,  and  even  beyond.  It  is  clear  that  with  such  a  knowledge  of  this  con- 
stant, and  with  more  definite  and  certain  knowledge  of  spectral  relations 
enabling  values  of  i  of  the  same  degree  of  accuracy  to  be  obtained,  it  will  be 
possible  to  determine  atomic  weights  with  extreme  accuracy :  an  accuracy 
much  beyond  that  attainable  by  methods  depending  on  weighing.  The  large 
atomic  weight  of  Ag,  combined  with  the  fact  that  it  may  be  regarded  as  the 
basis  of  other  atomic  weights,  would  point  to  it  as  the  best  single  element 
from  which  to  deduce  the  value  of  Slv^,  The  value  of  its  doublet  separation 
can  be  determined  with  extreme  accuracy,  to  one  or  two  units  in  the  sixth 
significant  figure.  But,  unfortunately,  the  deduction  of  A  from  this  is  subject 
to  an  uncertainty  which  quite  upsets  that  degree  of  accuracy.  The  most 
probable  value  is,  however,  very  close  to  that  obtained  by  the  final  discussion. 
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The  uncertainty  is  due  to  a  doubt  as  to  the  real  relations  of  lines  usually 
assigned  to  the  S,  D,  and  F  series  of  Ag,  and  it  is  hoped  to  clear  this  up  by  a 
further  consideration  of  the  spectrum.  It  is  then  shown  how  the  laws 
indicated  in  the  foregoing  discussion  enable  the  doublet  and  the  satellite 
differences  for  Au,  and  the  limits  of  the  series  to  be  determined.  The  value 
of  A  for  Se  is  considered  in  Appendix  I.  In  Appendix  II  the  wave-lengths  of 
the  lines  of  the  D  and  F  series  treated  of,  together  with  short  historical  notes, 
are  given.  A.  W. 

1954.  Absorption  Spectrum  of  Water-vapour.  E[va]  v.  Bahr.  (Deutsch. 
Phys.  Gesell.,  Verh.  16. 16.  pp.  781-787,  Aug.  80, 1918.)— Further  measurements 
of  the  absorption  bands  of  water- vapour  observed  by  Paschen  at  59  and  6*6 /i 
lead  to  the  conclusion  that  they  probably  constitute  a  Bjerrum  double  band. 
It  further  appears  that  both  parts  of  this  band  are  made  up  of  a  great  number 
of  narrow  bands.  The  rotation  frequency  of  the  molecule  as  calculated  from 
these  narrow  bands  is  in  good  agreement  with  the  values  found  by  Rubens  in 
the  residual  ray  region.  A.  W. 

1956.  Additional  Triplets  and  other  Series  Lines  in  the  Spectrum  of  Mag- 
nesium. A.  Fowler  and  W.  H.  Reynolds.  (Roy.  Soc,  Proc.  Ser.  A.  89. 
pp.  187-146,  Aug.  19,  1918.) — Eight  additional  triplets  have  been  measured  in 
the  spectrum  of  the  magnesium  arc  in  vacuo,  six  of  which  belong  to  the  Diffuse 
and  two  to  the  Sharp  series.  For  some  of  the  previously  known  lines  im- 
proved wave-lengths  have  also  been  obtained.  Four  additional  members  of 
the  Rydberg  series  of  single  lines  have  also  been  photographed.  Even  a  four- 
constant  formula  does  not  accurately  represent  this  series.  Four  strong  solar 
lines  of  previously  unknown  origin  have  been  identified  with  lines  of  the 
Rydberg  series,  namely,  4167*44,  4057-67,  8986*90,  8988-66.  A  previously 
unrecorded  line  at  4854*68  may  be  united  in  a  series  with  the  known  lines 
6711*81  and  478021,  having  the  same  limit  as  the  Rydt)erg  series.  This 
series  is  probably  of  the  Sharp  or  second  subordinate  type.  A.  W. 

1956.  Constitution  of  Mercury  Green  Line.  F.  F.  S.  Bryson  and  J. 
Logie.  (Phil.  Mag.  26.  pp.  866-876,  Aug.,  1918.)— From  the  investigations 
here  dealt  with  it  appears  that  the  discrepancies  in  the  positions  of  the  satel- 
lites of  the  Hg  green  line  as  determined  by  different  observers  are  for  the 
most  part  apparent,  not  real,  and  are  dependent  upon  the  difficulty  of  judging 
the  centre  of  the  main  wide  line.  A  comparison  table  and  diagrams  are  given, 
showing  the  positions  and  relative  intensities  of  the  satellites  as  determined 
by  different  observers.  The  discrepancies  in  the  relative  brightnesses  in  the 
different  cases  appear  not  to  be  due  to  any  variations  of  temperature  or  of 
vapour  pressure,  and  as  they  cannot  well  be  attributed  to  absorption  they 
remain  at  present  unexplained.  Experiments  were  undertaken  with  a  view 
to  studying  the  change  of  pattern  observed  by  Janicki  and  by  Galitzin  and 
Wilip.  The  tubes  used  were  exhausted  by  a  Fleuss  pump,  and  were  in  open 
connection  with  a  PiOs  drying  tube.  On  heating  the  tube  slightly  the  effect 
was  soon  obtained.  The  discharge  in  the  tube  became  very  brilliant  and 
very  broad  and  continuous,  suggesting  a  breakdown  of  the  insulating  proper- 
ties of  the  vacuum,  while  the  appearance  in  the  echelon  exactly  corresponded 
to  Janicki's  description  of  "  five  equidistant  bands."  The  temperature  at  which 
the  effect  is  obtained  varies  from  200°  C.  to  260°  C.  or  more,  depending  appa- 
rently upon  the  degree  of  vacuum.  The  effect,  however,  cannot  be  due  solely 
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to  temperature,  for  in  the  earlier  experiments  the  temperatures  attained  by 
the  arc  varied  from  180°  C.  to  over  400°  C,  and  with  this  arc  the  effect  could 
not  be  observed.  The  effect  is  more  easily  obtauied  with  an  imperfectly 
exhausted  tube,  though  it  could  always  be  obtained  with  the  highest  vacua 
obtainable  with  the  pump  employed.  The  nature  of  the  discharge  seems 
to  have  some  slight  effect.  When  the  hammer  of  the  coil  was  working 
unsteadily  the  appearance  would  flicker  in  and  out  even  at  temperatures 
below  200^  C,  while  when  the  proper  conditions  had  been  attained  it  worked 
smoothly.  Measurements  from  photographs  of  the  effect  and  the  general 
appearance  of  the  tubes  when  the  effect  is  in  evidence  indicate  that  the  effect 
is  due  to  absorption,  and  is  caused  primarily  by  foreign  vapours  in  the  tube 
either  left  behind  in  exhausting,  or  obtained  from  the  Al  electrodes  or  the 
PiO*  tube ;  temperature  and  discharge  being  secondary  factors.  A.  W. 

1967.  Emission  of  ** Rest"  Series  Lines  by  Catial  Rays,  J.  Stark.  (Ann. 
d.  Physik,  42.  1.  pp.  168-180,  Aug.  26,  1918.)— From  observations  on  the 
canal  rays  of  various  elements  the  author  concludes  that — (a)  The  "rest" 
series  lines  are  produced  by  a  canal-ray  particle  piercing  the  outer  layers 
and  at  the  same  time  ionising  a  motionless  atom.  (6)  The  ratio  of  the 
intensity  of  complex  "rest"  lines  to  simple  "rest"  lines  increases  with 
the  velocity  of  the  canal  rays,  (c)  Helium  canal  rays  are  favourable  to 
the  production  of  simple  "rest"  lines  in  another  element,  (d)  Probably 
when  a  heavy  canal-ray  particle  strikes  an  Al-atom  it  imparts  light-energy 
and  motion  to  it.  {e)  Canal-ray  particles  of  heavy  elements  allow  He-atoms 
to  go  through  them  without  altering  their  velocity  appreciably.  J.  M. 

1958.  Anomalous  Zeeman-effeci  in  the  Satellites  of  Mercury  Lines,  H. 
Nagaoka  and  T.  Takamine.  (Nature,  91.  pp.  660-661,  Aug.  28,  1918.)— 
Owing  to  the  extreme  complexity  in  the  distribution  of  lines  when  the  field 
strength  is  increased,  there  have  been  up  to  now  no  continuous  observations 
indicating  the  position  of  satellites  of  mercury  lines  in  different  magnetic 
fields,  though  several  workers  have  shown  that  the  satellites  of  some  Hg  lines 
are  separated  in  a  regular  manner  in  weak  fields,  and  Gmelin  has  found  a 
satellite  of  the  yellow  line  having  anomalous  character.  Measurements  have 
been  made  by  the  authors  of  the  present  paper  on  the  satellites  of  the  violet 
line  \4047  and  the  green  line  X5461,  in  fields  ranging  up  to  80,000  gauss,  and 
it  has  been  found  that  the  satellites  show  anomalous  Zeeman-effect,  either  as 
regards  intensity  or  the  mode  of  separation,  and  in  nearly  all  cases  both 
combined.  An  echelon  grating  was  employed,  sometimes  crossed  with  a 
Fabry-Perot  air  plate  or  a  Lummer-Gehrcke  plane-parallel  plate  to  eliminate 
the  false  lines.  From  a  large  number  of  photographs  of  the  transverse 
effects  obtained  in  different  fields,  which  were  mostly  uniform  but  some- 
times heterogeneous,  the  positions  of  the  satellites  were  plotted  and  traced 
into  continuous  curves,  which  are  reproduced,  different  diagrams  showing 
the  components  vibrating  parallel  and  perpendicular  to  the  field  respectively. 
It  is  seen  that  for  parallel  components  the  separation  is  not  generally  propor- 
tional to  the  magnetic  field.  The  satellites  of  X4047  are  characterised  by 
approaching  the  central  principal  line  asymptotically,  while  in  weak  fields 
the  change  in  wave-length  is  quite  rapid.  The  satellite  at  —  60  m.A.U.  from 
the  principal  line  is  remarkable  in  possessing  a  branch  towards  the  positive 
side  approximately  a  parabola  with  vertical  axis,  and  one  towards  the  nega- 
tive side  a  similar  curve  with  horizontal  axis  ;  hence  the  change  wrought  by 
the  magnetic  field  is  proportional  to  JH  for  the  former  branch  and  to  H' 
for  the  latter.  Other  satellites  have  similar  peculiarities,  which  are  discussed. 
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The  different  branches  into  which  the  satellites  are  divided  ultimately  rnit 
parallel  to  the  principal  lines,  whether  the  vibration  takes  place  parallel  or 
perpendicular  to  the  direction  of  the  field.  It  is  in  the  transition  from  zero 
field  to  this  final  stage  that  the  separation  of  the  satellites  takes  place  in  a 
singularly  anomalous  manner,  which  is  seldom  met  with  in  the  separation 
of  the  principal  lines.  This  fact  will  have  an  important  bearing  on  the 
elucidation  of  the  nature  of  the  satellite,  and  probably  may  have  an  intimate 
connection  with  the  recent  experiments  of  Paschen  and  Back. 

The  investigation  is  being  continued  with  satellites  of  the  lines  of  other 
elements.  A.  W. 

1969.  Reflection  of  Canal  Rays,  J.  Stark.  (Ann.  d.  Physik,  42.  1. 
pp.  281-287,  Aug.  26,  1918.) — A  note  on  E.  Wagner's  communication 
[Abstract  No.  1474  (1918)].  The  author's  own  experimental  methods  are 
defended  and  some  additional  observations  given.  [See  Abstract  No.  1085 
(1909)  ]  J.  M. 

1960.  Lines  of  Aluminium ^  Argon  and  Mercury  in  Canal  Rays  due  to  Singly- 
and  Multiply-charged  Ions.  J.  Stark,  G.  Wendt,  H.  Kirschbaum  and 
R.  Kiinzer.  (Ann.  d.  Physik,  42.  2.  pp.  241-802,  Sept.  28,  1918.)— A  con- 
tinuation of  previous  work  [see  Abstracts  Nos.  982  and  1288  (1918)].  The 
researches  dealt  with  show  (i)  aluminium  may  in  the  canal  rays  have  singly- 
doubly-,  or  trebly-charged  positive  atomions,  with  three  corresponding 
velocity  intervals.  With  a  kathode-fall  of  less  than  about  8000  volts,  the 
singly-  and  doubly-charged  Al-ions  exceed  in  number  the  trebly-charged  ions 
in  the  canal-ray  bundle  behind  the  kathode  ;  if  the  kathode-fall  exceeds  8000 
volts  the  trebly-charged  ions  are  found  in  much  greater  numbers.  The 
differently  charged  ions  are  the  carriers  for  different  line  spectra.  To  the 
spectrum  of  the  singly-charged  Al-ions  belongs  the  doublet  X8961'7,  8944*2 ; 
to  the  spectrum  of  the  doubly-charged  ions  the  line  X4668*5 ;  and  to  the 
trebly-charged  ions  belong  the  lines  X4629*7,  X4518'0  and  X4480'0.  (ii)  Similarly 
it  is  found  that  argon  shows  the  existence  of  singly-,  doubly-,  and  trebly- 
charged  ions.  The  lines  of  the  red  Ar-spectrum  have  for  carriers  positive 
singly-charged  Ar-atomions.  The  lines  of  the  blue  Ar-spectrum  in  the  visible 
region  have  for  the  greater  part  positive  doubly-charged  atomions,  for  the 
lesser  part  positive  trebly-charged  atomions  as  carriers.  In  the  emission  of 
the  displaced  line  in  the  Ar  canal-ray  Doppler-effect,  whether  the  rays  pass 
into  Ar  or  into  He,  there  exists  a  variable  state  of  equilibrium  between  the 
three  kinds  of  ions.  Slow  kathode  rays  give  rise  to  the  emission  of  a  pre- 
ponderance of  singly-charged  Ar-lines,  while  quickly-moving  kathode  rays 
give  rise  more  to  doubly-  and  trebly-charged  lines,  (iii)  Mercury  exhibits 
ions  with  as  many  as  four  atomic  charges.  The  carriers  of  the  Hg  doublet 
X2847,  2224  are  the  positive  singly -charged  Hg-atomions  ;  the  carriers  of  the 
first  and  second  subordinate  series  of  triplets  are  the  positive  doubly-charged 
ions.  The  lines  X4916,  4889,  4847,  4109,  4078,  have  the  positive  trebly- 
charged  ions ;  the  intense  lines  appearing  in  the  negative  glow  X4797,  4707j 
4486,  4898,  have  the  positive  quadruply-charged  ions  as  carriers.  The  line 
X2586'7,  probably  the  first  member  of  a  series  of  simple  lines,  has  probably 
the  neutral  Hg-atom  as  carrier.  Hg-canal  rays  in  H  or  He  show,  for  a 
kathode-fall  of  less  than  8000  volts^  a  preponderance  of  singly-  and  doubly- 
charged  rays,  and  only  a  very  small  proportion,  of  treWy-chaoged  rays.  With 
a  kathode-fall  of  15,000  volts  and  upwards,  there  appear,  besides  the  singlj^ 
and  doubly-charged  rays,  a  considerable  number  of  trebly-. and  also,  of 
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qoadruply-charged  rays.  Between  the  neutral  Hg  canal-rays,  the  singly-, 
doubly-,  trebly-,  and  quadmply-charged  rays,  there  exists,  under  the  con- 
ditions giving  rise  to  the  emission  of  the  displaced  line,  a  variable  state  of 
equilibrium.  A.  W. 

1961.  Frequency  of  X-rays,  W.  Seitz.  (Phys.  Zeitschr.  14.  pp.  669-660, 
July  15,  1918.) — A  criticism  of  Zemplen's  evaluation  of  energy  quantum  of 
Rontgen  rays  [Abstract  No.  1298  (1918)].  The  efl&ciency  of  the  conversion 
of  kathode-ray  into  X-ray  energy  is  much  higher  than  O'OOl,  since  most  of  the 
X-rays  are  soft,  and  are  absorbed  by  the  glass  or  by  the  antikathode  itself. 
It  is  quite  possible  that  the  energy  of  the  X-rays  is  consistent  with  the  value 
assigned  by  the  quanta  theory.  E.  E.  F. 

1962.  Structure  of  X -radiation,    W.  F.  D.  Chambers  and  I.  G.  Rankin. 

(Nature,  91.  p.  686,  Aug.  21,  1918.)-— Following  up  the  work  previously 
recorded  [see  Abstract  No.  1291  (1918)]  the  authors  have  now  obtained 
results  which  point  to  the  conclusion  that  some  part  of  these  effects  at  least 
must  be  referred  to  the  structure  of  the  primary  beam.  In  an  early  trial 
arranged  to  study  the  disposition  of  the  spots  from  a  thin  lamina  of  mica, 
normal  to  the  beam  and  covering  a  J-in.  aperture,  the  spots  were  not  present, 
but  instead  the  photographic  plate,  exposed  at  a  distance  of  50  cm.,  was 
entirely  covered  by  dark  parallel  bands  about  \  cm.  wide  and  normal  to  a 
sharply  defined  bright  cross.  In  later  experiments  without  mica,  and  using 
cast-iron  and  other  screens,  both  with  and  without  apertures,  a  system  of 
crossed  bands  appeared.  The  same  phenomena  appeared  even  when  no  other 
obstacle  than  a  thick  sheet  of  plate  glass  was  interposed.  E.  H.  B. 

1963.  Effect  of  Thermal  Movements  on  the  Interference  Phenomena  of  Rontgen 
Rays.  P.  Debye.  (Deutsch.  Phys.  GeseU.,  Verh.  15.  16.  pp.  678-689,  Aug. 
15, 1918.)— A  mathematical  inquiry  as  to  the  efifects,  if  any,  of  the  thermal 
movement  on  the  phenomena  in  question,  from  which  the  author  concludes 
as  follows  :— (1)  The  thermal  movements  have '  no  influence  on  the  sharpness 
of  the  interference  maxima.  (2)  Their  influence  on  the  intensity  hindered 
the  discovery  of  radiation  with  a  wave-length  <  10^  cm.    [See  next  Abstract.] 

E.  H.  B. 

1964.  Rontgen^ray  Interference.  P.  Debye.  (Deutsch.  Phys.  GeseU., 
Verh.  15. 16.  pp.  788-752,  Aug.  80, 1918.)— A  mathematical  discussion  of  the 
distribution  of  intensity  in  the  interference  bands  from  Rontgen  rays.  The 
interference  bands  of  a  regular  crystalline  grating  are  first  treated  with  special 
regard  to  the  thermal  movements ;  the  efiEect  of  temperature  is  afterwards 
inquired  into.  The  low-temperature  work  on  the  specific  heat  of  diamond 
and  the  quantum  hypothesis  are  also  referred  to.  [See  preceding  Abstract 
and  No.  1158  (1918).]  E.  H.  B. 

1966.  Transmission  of  X-rays  through  Metals.  H.  B.  Keene.  (Nature, 
91.  p.  607,  Aug.  14, 1918.)— A  parallel  narrow  beam  of  X-rays  was  allowed 
to  pass  normally  through  three  rolled  metal  sheets  and  fall  on  a  photo- 
graphic plate  placed  behind  and  parallel  to  the  sheet.  The  patterns  obtained 
were  found  to  fall  into  two  classes  :  (a)  in  which  the  central  spot  produced 
by  the  direct  beam  is  surrounded  by  an  irregular  halo  of  smaller  spots ;  and 
{h),  in  which  the  central  spot  is  surrounded  by  faint  extended  patches  forming 
a  perfectly  symmetrical  pattern.  The  design  varies  with  the  metal.  Class  (a) 
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markings  are  given  by  metal  sheets  which  are  either  well  aged  or  recently 
annealed,  while  the  symmetrical  patterns  of  class  (6)  are  only  obtained  with 
newly-rolled  sheets.  The  spots  of  the  former  are  due  to  reflections  from  the 
microcrystals  within  the  metal,  while  the  symmetrical  patterns  of  the  latter 
are  produced  by  the  structure  imparted  to  the  metal  in  passing  through  the 
rolls.  These  star-like  patterns  are  evidently  analogous  to  those  obtained  when 
a  beam  of  light  passes  through  a  crystal  which  appears  streaky  to  the  naked 
eye.  By  annealing  a  newly-rolled  sheet  the  pattern  changes  from  class  ib)  to 
class  (a),  and  vice  versa.  £.  M. 

1066.  Range  and  lonisation  of  the  a-Particle  in  Simple  Gases.  T.  S. 
Taylor.  (Phil.  Mag.  26.  pp.  402-410,  Sept.,  1918.)— The  ranges  were  deter- 
mined by  observing  the  distance  from  the  source  at  which  scintillations  were 
no  longer  produced.    The  results  are  as  follows  ; — 


Range  at  T60  mm.  and  (f  C. 

760  mm.  and  15°  C. 

Ratio  of 

Polonium. 

Radium  C.       ' 

Polonium. 

Radium  C. 

Ranges. 

Air 

O, 

H,    

He    

8-67  cm. 

8-26 
16-96 
16-70 

667  cm. 

6-94  ! 
29-86  , 
80-84 

8-77  cm. 

8-48 
16-88 
17-62 

6'98  cm. 

6-26 
80-98 
82-64 

1-84 
1-88 
1-84 
1-84 

Experiments  were  also  made  on  the  rate  at  which  the  number  of  a-particles 
from  RaC  diminishes  towards  the  end  of  the  "  range,"  the  pressure  of  the  gas 
being  adjusted  so  that  the  range  was  the  same  in  each  case.  The  results  show 
that  for  Hj  and  He  the  beam  of  a-particles  remains  much  more  nearly  homo- 
geneous than  for  Of  or  air.  This  result  would  be  expected  from  the  theory  of 
scattering.  The  Bragg  ionisation  curves  were  also  obtained  in  the  various 
gases,  and  it  is  shown  that  the  He  curve  has  the  most  pronounced  "  peak," 
and  this  peak  occurs  a  little  nearer  to  the  end  of  the  range.  The  theoretical 
curve  I  =  cl(r  —  x)^  (where  r  is  the  average  range  of  the  a-particles,  x  the 
distance  from  the  source,  and  c  a  constant)  is  found  to  agree  better  for  He  and 
H>  than  for  air.  By  integration  of  the  ionisation  curves  it  is  shown  that  the 
ratio  of  the  total  ionisationfin  helium  to  that  in  either  air  or  hydrogen  is  1*05. 

E.  M. 


1967.  Notes  on  p-  and  y-Rays.  J.  A.  Gray.  (Phil.  Mag.  26.  640-644, 
Sept.,  1918.) — The  paper  deals  with  some  efifects  of  scattering  on  absorption 
curves  of  p-  and  y-rays,  and  also  on  the  comparison  of  the  intensities  of  y-nys 
which  di£fer  in  penetrating  power.  In  many  cases,  when  taking  absorption 
curves,  it  is  found  that  the  ionisation  produced  by  the  rays  can  be  approxi- 
mately expressed  by  the  relation  I  =  !©«""'*',  where  I  represents  the  ionisation 
and  X  the  thickness  of  the  absorbing  material.  It  might  appear  at  first  sight 
that  rays  which  were  such  that  their  quality  was  unchanged  when  they 
passed  through  matter  would  give  such  an  ionisation  curve.  The  author 
shows  from  a  consideration  of  Schmidt's  theory  of  absorption  of  /3-rays 
[Abstract  No.  1881  (1907)]  that  this  is  not  necessarily  the  case.  E.  M. 
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1968.  Atomic  Specific  Heats  between  the  Boiling-points  of  Liquid  Nitrogen 
and  Hydrogen,  I.  Mean  Atomic  Specific  Heats  at  60°  Abs.  of  the  Elements  a 
Periodic  Function  of  the  Atomic  Weights,  J.  Dewar.  (Roy.  Soc,  Proc. 
Ser.  A.  89.  pp.  168-169,  Aug.  27,  1918.)— The  specific  heats  of  68  elements 
have  been  determined  between  the  temperatures  of  boiling  nitrogen  and 
boiling  hydrogen.  The  substances  were  cut  into  pieces  of  uniform  shape 
and  cooled  in  a  jacket  containing  liquid  nitrogen ;  they  were  then  allowed 
to  drop  into  a  calorimeter  containing  liquid  hydrogen,  and  the  volume  of 
hydrogen  gas  evolved  was  measured.  The  corrections  necessary  to  be 
applied  in  the  calculation  of  the  specific  heat  are  detailed.  It  is  shown 
that  the  specific  heat  is  a  periodic  function  of  the  atomic  weight,  and  that 
the  atomic  heat  curve  has  a  similar  form  to  the  Lothar  Meyer  atomic 
volume  curve.  T.  S.  P. 

1969.  Emissivity  of  Oxidised  Metallic  Surfaces.  C.  P.  Randolph  and 
M.  J.  Overholser.  (Phys.  Rev.  2.  Ser.  2.  pp.  144-162,  Aug.,  1918.)— An  ex- 
perimental research  reaching  the  following  conclusions  : — (1)  The  emissivity 
of  an  oxidised  metallic  surface  depends  on  the  depth  of  the  surface  oxidation. 
It  is  accordingly  a  function  of  (a)  the  temperature  to  which  the  surface  has 
been  heated,  and  (6)  the  time  the  surface  has  been  maintained  at  that 
temperature.  (2)  The  emissivities  of  certain  surfaces  were  found  as  given 
in  the  table  for  oxidations  at  about  600^  C.  and  maintained  until  the 
emissivities  were  constant. 

'  Temperatures. 


burf  aces.                          

1            90Cf  C. 

4sxrc 

60(rc. 

SUver '         0H)20 

Oxidised  zinc ■            — 

0080 
0110 
0-168 
0-424 
0-668 
0-600 

0-710 
0-788 
1000 

0-088 

Oxidised  aluminium   *         0-118 

0-192 

Oxidised  nickel    0*869 

0*478 

Oxidised  copper j         0*668 

Oxidised  brass 0*610 

0-668 
0*689 

Oxidised  lead   0*681 

Oxidised  cast-iron  0*648 

0-777 

Oxidised  steel  1         0*790 

0*787 

Black  body  1-000 

1000 

E.  H.  B. 


1970.  Thermal  Effects  produced  by  Heating  and  Cooling  Palladium  in 
Hydrogen,  J.  H.  Andrew  and  A.  Holt.  (Roy.  Soc,  Proc.  Ser.  A.  89. 
pp.  170-186,  Aug.  27, 1918.) — The  authors  have  plotted  the  cooling  and  heating 
curves  of  palladium  of  various  kinds  in  vacuum  and  in  hydrogen.  It  is 
shown  that  Pd  is  probably  dimorphic,  the  stability  of  the  two  forms  depend- 
ing on  the  temperature.  The  rate  of  change  of  the  one  form  into  the  other  is 
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extremely  slow.  The  initial  rapid  occlusion  of  hydrogen  is  probably  due  to 
the  presence  of  the  amorphous  form  of  Pd,  and  in  the  absence  of  such  an 
amorphous  film  Pd  may  be  quite  passive  with  regard  to  the  occlusion  of  gas 
in  the  cold.  It  is  probable,  however,  that  the  passivity  is  apparent  rather 
than  real,  and  tliat  if  sufficient  time  were  allowed  for  occlusion  to  take  place 
a  volume  of  gas  equal  to  that  occluded  by  active  Pd  would  pass  into  solution. 
At  temperatures  above  100°  a  rapid  occlusion  of  a  small  quantity  of  hydrogen 
occurs  with  both  forms  of  Pd,  a  constant  quantity  of  heat  being  developed. 
Both  varieties  of  Pd  cease  to  absorb  hydrogen  above  a  certain  temperature, 
and  above  160°  they  both  have  an  equal  afifinity  for  the  gas.  T.  S.  P. 

1971.  Porous  Plug  Method  for  Mechanical  Equivalent  of  Heat.  J.  R.  Roe- 
buck. (Phys.  Rev.  2.  Ser.  2.  pp.  79-94,  Aug.,  1918.)— A  method  of  measuring 
the  mechanical  equivalent  of  heat  by  observations  of  the  change  of  pressure 
and  temperature  when  water  is  forced  through  a  porous  plug  is  fully  described. 
Ordinarily  tbe  method  would  be  complicated  by  a  temperature-change  caused 
by  the  readjustment  of  internal  kinetic  and  potential  energies  with  change 
of  volume,  and  an  adiabatic  free  expansion  experiment  would  be  necessary 
to  determine  it  However,  with  water,  experiments  to  be  published  later 
show  that  by  suitably  choosing  the  working  temperature  (8*59°  C.)  and  the 
initial  and  final  pressures  (84  kg./cm.*  and  1  kg./cm.*)  no  change  of  tempera- 
ture occurs  in  free  adiabatic  expansion,  so  that  the  only  temperature-change 
in  the  porous  plug  experiment  under  these  conditions  arises  from  the  external 
work  done.  The  pressure  change  was  read  by  a  mercury-in-glass  open  tube 
manometer,  and  the  temperature-rise,  amounting  to  0*76  deg.  C,  by  means  of 
two  high-resistance  Pt  thermometers.  The  mean  value  of  the  mechanical 
equivalent  obtained,  4*2087,  agrees  well  with  that  obtained  by  Barnes,  4-2078, 
for  this  temperature.  F.  J.  H. 

1972.  Temperature  Radiation  of  COi,  H.Schmidt.  (Ann,  d.  Physik,  42.  2. 
pp.  415-459,  Sept.  28,  1918.) — Taking  special  precautions  to  ensure  an  homo> 
geneous  temperature  in  the  gas  mass,  the  author  finds  that : — (1)  COj  shows 
the  emission  and  absorption  bands  already  observed  by  Paschen,  proving  that 
the  temperature  radiation  of  gases  may  be  discontinuous.  (2)  With  constant 
pressure  the  absorption  increases  with  the  temperature,  but  more  rapidly  on 
that  side  of  the  band  corresponding  to  the  longer  wave-lengths.  (8)  Very 
probably  Kirschhoff  s  law  holds  for  the  radiation  of  an  evenly-heated  mass 
of  CO,.  J.  M. 

1973.  Effect  of  Pressure  on  the  Absorption  of  Long-wave  Radiation  in  Gases. 
E[va]  V.  Bahr.  (Deutsch.  Phys.  Gesell.,  Verb.  16.  15.  pp.  678-677, 
Aug.  15,  1918.)— In  this  research  the  relation  of  the  pressure  and  absorption 
of  waves  from  100  to  850/*  in  HCl,  SO,,  and  H,S  was  investigated.  The 
absorption  curves  show  a  form  similar  to  those  obtained  earlier  for  shorter 
waves.  For  pressures  above  200  mm.  the  increase  of  absorption  with  pressure 
is  almost  linear.  But  for  smaller  pressures  the  absorption  curves  fell  down 
more  steeply,  especially  in  the  case  of  SO,.  [See  Abstracts  Nos.  1772  (1910) 
and  1480  (1911).]  E.  H.  B. 

1974.  Convection  and  Radiation  of  Heat.  I.  Langmuir.  (Amer.  Elec- 
trochem.  See,  Trans.  28.  pp.  299-880  ;  Discussion,  pp.  880-882, 1918.)— The 
paper  is  an  extension  of  the  author's  earlier  work  [see  Abstracts  Nos.  887  and 
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827b  (1912)]  to  cover  convection  of  heat  from  plane  surfaces.  The  author 
first  develops  formulae  for  the  loss  of  heat  by  free  convection  for  plane  sur-^ 
faces,  horizontal  cylinders,  and  spheres,  on  the  assumption  that  such  convec-^ 
tion  really  consists  in  conduction  through  a  film  of  gas  of  definite  thickness.' 
On  this  theory,  if  the  value  of  the  film  thickness  is  known  for  a  plane  surface, 
it  can  readily  be  calculated  for  the  others,  and  by  the  use  of  a  formula  given 
in  a  previous  paper  for  the  dependence  of  the  conductivity  of  gases  upon 
temperature,  the  quantity  of  heat  lost  by  convection  can  be  calculated  for 
any  temperature.  Experiments  are  described  in  which  the  heat  lost  from 
plane  surfaces  at  various  temperatures  is  determined.  This  includes  heat 
lost  both  by  convection  and  radiation,  but  by  using  silver  as  the  standard 
substance,  and  calculating  the  small  amount  of  heat  lost  from  it  through 
radiation  by  means  of  Hagen  and  Rubens'  formula  combined  with  Wien's 
displacement  law,  the  amount  lost  by  convection  from  the  various  surfaces  is 
determined.  The  value  of  the  film  thickness  for  a  vertical  plane  surface  cal- 
culated from  this  is  independent  of  the  temperature  above  400°  C,  and  agrees 
very  closely  with  that  obtained  from  experiments  with  small  wires ;  at  low 
temperatures,  however,  a  greater  film  thickness  is  required.  The  laws  of 
Dulong  and  Petit  and  of  Lorenz  are  shown  to  hold  very  satisfactorily  even  up 
to  high  temperatures,  giving  better  results  than  the  film  theory  for  low  tem- 
peratures, but  they  do  not  enable  the  effect  of  size  and  shape  to  be  taken  into 
account.  From  horizontal  surfaces  the  convection  from  the  upper  surface  is 
10  %  greater,  and  from  the  lower  60  %  smaller,  than  from  the  vertical  surface. 
By  applying  the  values  for  the  convection  loss  from  silver  to  the  results  with 
other  substances,  the  amounts  of  heat  radiated,  and  consequently  the  emissivi- 
ties,  are  determined.  Curves  are  given  which  show  the  variation  with  tem- 
perature of  the  total  amount  of  heat  lost  from  the  various  surfaces.  The 
film  theory  is  found  not  to  apply  to  convection  forced  by  air  currents,  but 
Russell's  formula  [see  Abstract  No.  108  (1911)]  agrees  well  with  experimental 
data.  F.  J.  H. 

1976.  Monatomic  Gases  and  the  Quanta  Theory,  W.  H.  Keesom.  (Phys. 
Zeilschr.  14.  pp.  666-670,  Aug.  1, 1918.)— An  attempt  to  apply  Debye's  method 
of  calculating  specific  heats  to  an  ideal  monatomic  gas  instead  of  a  solid.  The 
attempt  in  this  direction  made  by  Tetrode  [Abstract  No.  1018  (1918)]  only 
leads  to  results  in  agreement  with  the  equation  of  condition  of  helium  if  the 
'*  temperature  energy  "  per  frequency  is  increased  by  a  "  zero  energy " 
having  the  amount  \  hv,  as  already  attributed  by  Einstein  and  Stern  to  the 
rotation  of  H>  molecules.  Helium  has  at  normal  densities  a  zero-point  pres- 
sure of  ^  mm.  The  author  assumes  that  the  spectrum  of  a  gas  can  be  indi- 
cated by  Debye's  method  for  solids.  He  shows  that  the  pressure  is  always 
greater  than  the  equipartition  pressure  p  =  RT/v,  especially  at  low  tempera- 
tures. Nernst's  heat  theorem  applies  also  to  an  ideal  gas.  The  author  deals 
with  pressure  and  specific  heat  on  these  lines.  E.  E.  F. 

1976.  Free  Electrons  in  Metals.  W.  H.  Keesom.  (Phys.  Zeitschr.  14. 
pp.  670-676,  Aug.  1,  1918.)— Applies  the  results  of  the  preceding  paper  to  an 
"  ideal  gas  "  consisting  of  electrons  in  the  interior  of  a  metal.  At  low  tem- 
peratures the  number  of  free  electrons  per  unit  volume  approaches  a  constant 
finite  value,  and  so  does  the  mean  speed,  thus  agreeing  with  W.  Wien's 
theory  of  electric  conduction  [Abstract  No.  668  (1918)].  For  high  tempera- 
tures the  theories  of  Riecke,  Drude,  and  Lorentz  are  approached.  Two 
difficulties  hitherto  confronting  the  equipartition  theory  are  eliminated,  one 
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being  the  high  conductivity  found  by  Onnes  at  the  lowest  temperatures, 
uid  the  other  difficulty  that  ofiFered  by  the  small  contribution  of  free  elec- 
trons to  specific  heat,  especially  in  the  theory  of  the  Thomson-effect.  It 
becomes  possible  to  assign  definite  density  values  to  the  electrons  at  a  given 
temperature.  The  author  deals  with  thermoelectric  force  and  the  Thomson- 
effect  along  these  lines.  E.  E.  F. 

1977.  Vapour  Pressure  and  Entropy  of  Monaiomic  Substances.  O.  Stern. 
(Phys.  Zeitschr.  14.  pp.  629-682,  July  16, 1918.)— The  absolute  value  of  the 
vapour  pressure  of  a  solid  substance  can  be  calculated  by  the  quanta  theory, 
which  gives  the  entropy  constants  of  the  gas  and  the  solid.  A  second  method 
is  by  the  interpretation  of  vaporisation  by  molecular  theory.  The  author  cal- 
culates the  vapour-pressure  formula  for  a  monatomic  solid  possessing  the 
Dulong-Petit  specific  heat  (1)  thermodynamically,  with  the  aid  of  the  quanta 
theory  ;  (2)  Jcinetically,  with  the  aid  of  Boltzmann's  "  ^-theorem."  The  vapour 
is  taken  to  be  an  ideal  gas,  the  solid  as  consisting  of  identical  monochromatic 
resonators.  Both  methods  give  the  same  formula  for  the  vapour  pressure  at 
high  temperatures,  viz. — 

where  k  =  R/N  and  v  is  the  frequency  of  the  resonators.  E.  E.  F. 

1978.  Partition  of  Velocities,  E.  Gehrcke.  (Deutsch.  Phys.  Gesell., 
Verb.  16.  16.  pp.  669-672,  Aug.  16,  1918.)— Remarks  upon  the  partition  of 
energy  between  gas  molecules  and  electrons.  Two  graphs  are  plotted  on  the 
same  diagram ;  one  is  ^y  =  *» .  e-^^,  and  represents  Maxwell's  law ;  the 
other  is  yssx* .  (c^—  1)-*,  in  which  the  a  is  unity.  This  is  practically 
coincident  with  the  first  for  small  values  of  x,  but  for  larger  values  (i.e. 
l>eyond  the  maximum  y)  this  second  curve  falls  more  rapidly  and  departs  con- 
siderably from  the  first.  From  this  second  form,  and  other  considerations,  the 
author  reaches  the  well-known  radiation  formula  f  (X,  0)  =  Ci/[X*  (e*^^*  —  1)]. 

E.  H.  B« 

1979.  Statistical  Mechanics  and  Probability  of  a  Complexion.  P.  Hertz. 
(Gesell.  Wiss.  Gottingen,  Nachr.,  Math.-Phys.  Klasse,  2.  pp.  177-196, 1918.)— 
Mathematical  treatment  of  this  thermodynamical  problem.  E.  H.  B. 

1980.  Mechanism  of  Black  Radiation,  A.  Korn.  (Phys.  Zeitschr.  14. 
pp.  682-688,  July  16,  1918.)— Introduces  the  Maxwellian  distribution  of- 
velocities  into  the  conception  of  pulsating  electric  charges,  and  obtains  a  time 
function  of  their  velocity  which,  like  Planck's  radiation  formula,  yields 
Wien's  law  for  high  frequencies  and  Rayleigh's  for  low  frequencies. 

E.  E.  F. 

1981.  Deviations  from  the  Law  of  Partition  of  Energy.  J.  D.  van  dcr 
Waals.  (Konink.  Akad.  Wetensch.  Amsterdam,  Proc.  16.  pp.  84-90,  Sept.  8, 
1918.)— A  probable  formula,  consistent  with  what  is  known  of  kinetic  energy, 
is  suggested  for  a  special  case  of  deviation  from  the  partition  law  for  a 
distribution  in  configuration,  such  as  the  author  called  attention  to  in  his  pre- 
ceding paper  [Abstract  No.  1696  (1918)].  This  formula  is  employed  to  derive 
one  for  the  dissociation  equilibrium  of  diatomic  gases  which  shows  a  certain 
analogy  with  the  results  of  Nernsf  s  Warmetheorie.  G.  W.  de  T. 
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ELECTRICITY  AND   MAGNETISM. 

THEORY,  ELECTROSTATICS  AND  ATMOSPHERIC  ELECTRICITY. 

1982.  Electric  Effect  of  a  Magnetic  Insulator  Rotating  in  a  Magnetic  Field, 
M[arjorie]  Wilson  and  H.  A.  Wilson.  (Roy.  Soc,  Proc.  Ser.  A.  89. 
pp.  99-106,  Aug.  19, 1918.)— In  a  previous  paper  H.  A.  Wilson  showed  that 
when  an  insulator  of  dielectric  constant  K  rotates  in  a  magnetic  field  there  is 
an  e.m.f.  induced  in  it  equal  to  that  in  a  conductor  multiplied  by  1  —  K~'. 
The  object  of  the  present  work  was  to  measure  the  induced  e.m.f.  in  a  mag- 
netic insulator  rotating  in  a  magnetic  field  parallel  to  the  axis  of  rotation. 
According  to  the  theory  based  on  the  "  principle  of  relativity  "  this  induced 
e.mi.  should  be  equal  to  that  in  a  conductor  multiplied  by  1  —  (/tK)~*,  where 
pi  is  the  magnetic  permeability  of  the  insulator,  whereas  in  the  theory  of 
H.  A.  Lorentz  and  Larmor,  the  appropriate  multiplier  appears  to  be  1  —  K-*, 
as  for  a  non-magnetic  insulator.  No  insulator  is  known  for  which  /t  differs 
appreciably  from  unity,  so  that  it  was  necessary  to  construct  a  model  of  a 
magnetic  insulator.  It  consisted  of  wax  in  which  a  large  number  of  small 
steel  spheres  were  embedded.  The  spheres  were  J  in.  in  diam.  and  each 
one  was  coated  thinly  with  sealing-wax.  The  coated  spheres  were  packed 
tightly  and  melted  paraffin  wax  poured  in  to  make  a  solid  mass.  The  value  of 
K  for  this  insulator  was  6  and  that  of  /*  was  8.  Thus  1  —  (/aK)-*  =  0*944,  and 
1—  K->=s  0'88.  The  ratio  of  the  observed  efiFect  to  that  in  a  conductor  was 
0'96.  Hence  these  experiments  confirm  the  tlibory  of  relativity,  but  do  not 
necessarily  conflict  with  the  fundamental  assumption  of  the  theory  of  H.  A. 
Lorentz  and  Larmor,  as  possibly  their  value  would  not  apply  to  the  composite 
medium  employed  here.  E.  H.  B. 

1983.  Electron  Theory  of  Thermo-electricity,  J.  M*Whan.  (Roy.  Soc. 
Edinburgh,  Proc.  28.  pp.  169-176, 1912-1918.)— The  preliminary  argument  of 
this  paper  may  be  summarised  thus  : — Incandescent  bodies  have  been  found, 
speaking  generally,  to  emit  negative  electrons  with  great  readiness,  the 
saturation  current  of  emission  of  electrons  being  found  to  be  a  definite 
function  of  the  absolute  temperature.  H.  A.  Wilson  regarded  this  emission 
of  electrons  as  an  evaporation  of  negative  electricity  through  the  surface  of 
the  hot  body,  determined  by  the  nature  and  temperature  of  the  body  and  by 
a  definite  "vapour  pressure  of  electrons."  This  view  is  then  worked  out 
mathematically,  and  it  is  hoped  to  test  the  results  experimentally.  [See 
Abstract  No.  1689  (1910).]  E.  H.  B. 

DISCHARGE   AND  OSCILLATIONS. 

1984.  Current  Curves  in  Ionised  Air,  E.  Wcrthcimcr.  (Phys.  Zeitschr 
14.  pp.  711-717,  Aug.  1,  1918.)— Since  current  curves  in  air  ionised  by  X-rays 
have  been  obtained  by  Scemann  [Abstract  No.  1565  (1912)]  and  those  with 
a-rays  are  well  known,  the  author  has  studied  the  current-  and  potential- 
curves  in  the  case  of  ionisation  by  ^-  and  y-rays,  avoiding  secondary  radia- 
tion as  much  as  possible.  He  used  a  Kleiner  electrometer  [Abstract 
No.  1201  (1918)]   giving  4692  mm.  per  volt,  and  a  Bronson  resistance  of 
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2*06  X  10^'  ohms.  The  curves  obtained  are  compared  with  the  approximate 
formula  of  Greinachcr  and  the  accurate  formulae  of  Mie.  The  recombination 
coefficient  is  seven  times  greater  than  that  assumed  by  Mie.  This  is  attri- 
buted to  the  circumstance  of  the  ionisation  not  being  homogeneous  (ions 
equally  distributed  in  the  chamber)  as  assumed  by  Mie.         .^  E.  E.  P. 

1985.  Quantum  Theory  and  Emission  of  Electricity  from  Hot  Bodies.  W. 
Wilson.  (Phys.  Soc,  Proc.  26.  pp.  881-885;  Discussion,  p.  886,  Aug., 
1918.) — For  the  purposes  of  this  paper  Planck's  formula  is  put  in  the  form — 

dv 


Udv  =  Cv» 


^./*T  _i 


in  which  Ivdv  denotes  the  energy  within  the  frequency  limits  v  and  v  •\'  dv 
emitted  per  sec.  by  the  "resonators"  of  the  radiating  material,  T  is  the 
absolute  temperature,  C  a  suitable  constant,  and  h  and  k  the  universal 
constants  of  nature  which  are  taken  as — 

h  =  6-416  X  10-^  erg-sec. 

k  =  1*84  X  10-^  erg  per  degree. 

The  latter  constant  is  identical  with  the  absolute  gas  constant  reckoned  for 
one  molecule.  It  is  possible,  therefore,  to  deduce  from  measurements  on 
black  radiation  the  number  of  molecules  of  an  ideal  gas  per  cm.'  under  standard 
conditions  of  pressure  and  temperature.  Planck  thus  finds  N  ==  2*77  X  lO**. 
A  further  consequence  of  this  theory  and  the  results  of  electrolysis  makes 
e  =  4-67  X  10-*°  e.s.  unit.  Following  up  this  theory,  and  applying  it  to  the 
case  in  question,  the  author  obtains  a  formula  connecting  the  thermionic 
current  and  the  temperature  of  the  emitting  body.  This  closely  resembles 
Richardson's  formula  and  agrees  slightly  better  with  experimental  results. 

J.  W.  Nicholson  thought  that  Planck's  constant  h  was  in  some  way  an 
electron  constant,  and  that  the  emission  of  energy  was  discontinuous  because 
the  emission  of  electrons  was  discontinuous.  E.  H.  B. 

1986.  Influence  of  Oxygen  on  the  Selective  Photo-effect  of  Potassium.  R.  Pohl 
and  P.  Pringsheim.  (Deutsch.  Phys.  Gesell.,  Verb.  16.  16.  pp.  626-686, 
Aug.  16, 1918.)— When  pure  potassium  is  brought  in  contact  with  oxygen  at 
low  pressures  a  dark-coloured  surface  layer  forms^  which  appears  to  t>e  of  a 
colloidal  nature  consisting  of  particles  of  potassium  suspended  in  a  potassium- 
oxygen  compound.  It  is  extraordinarily  sensitive  photoelectrically  to  visible 
light;  so^that  in  the  violet  part  of  the  spectrum  an  output  of  240  x  10^ 
coulomb  per  incident  light-calorie  can  be  observed.  The  maximum  of  this 
selective  power  of  excitation  is,  compared  with  that  of  pure  potassium,  dis- 
placed about  7  %  towards  the  shorter  wave-length,  viz.,  from  X486/ifi  about 
to  X406 /i/i  about.  At  the  same  time  there  is  produced  in  the  ultra-violet, 
below  X2d0///«,  a  very  strong  rise  of  electronic  emission  in  the  direction  of 
higher  frequency,  which  probably  corresponds  to  the  normal  photo-effect  of 
a  potassium  oxide.  A.  E.  G. 

1987.  The  Long-wave  Limit  of  Normal  Photo-effects.  R.  Pohl  and  P 
Pringsheim.  (Deutsch.  Phys.  Gesell.,  Verb.  16.  16.  pp.  687-644,  Aug.  15, 
1918.) — The  experimental  results  which  have  been  obtained  appear  to  prove 
that  the  long-wave  limit  of  the  photo-efFect  serves  as  a  measure  of  the 
combination  of  the  electron  to  a  molecule  acted  upon  by  light.  Still,  opposed 
to  the  experimental  results  which  have  been  obtained,  in  accepting  this  limi 
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as  a  quantitative  measure  of  the  work  of  separation  of  the  electrons,  there  is 
the  difficulty  that  the  long- wave  limit  of  the  normal  effects  with  many  metals 
and  alloys  is  subjected  to  a  fluctuation  of  an  octave  or  more,  at  the  same  time 
it  is  not  possible  to  state  what  influence  on  and  in  the  extremely  thin  surface 
boundaries  of  the  metals,  in  which  the  absorption  of  light  occurs,  is 
responsible  for  the  displacement  of  the  long-wave  limit.  A.  £.  G. 

1988.  Observation  of  Variations  of  Photoelectric  Effect.  P.  Pringsheim. 
(Deutsch.  Phys.  Gesell.,  Verb.  15.  16.  pp.  705-709,  Aug.  80, 1918.)— In  this 
paper  a  method  is  described  by  which  variations  of  the  photoelectric  effect 
may  be  followed.  The  method  makes  use  of  a  sensitive  negatively  charged 
point  projecting  axially  inside  a  small  copper  cylinder,  and  is  thus  similar  to 
Geiger's  method  for  counting  j8-rays  [Abstract  No.  1878  (1918)].  A  small 
hole  in  the  side  of  the  cylinder  admits  the  light,  which  falls  on  the  charged 
wire.  In  pure  nitrogen,  with  a  positively-charged  point,  the  momentary 
charges  appear  on  illuminating  the  electrode,  so  that  with  this  arrangement 
the  variation  of  the  photoelectric  effect  for  solid  or  fluid  materials  can  be 
observed.     [See  also  Abstract  No.  2091  (1907).]  A.  W. 

1989.  Anomalous  Anode-falls  and  the  Formation  of  Anode  Rays,  O. 
Reichenheim.  (Deutsch.  Phys.  Gesell.,  Verb.  16.  15.  pp.  668-668,  Aug.  15, 
1913.  Communication  from  the  Physikal.-Techn.  Reichsanstalt.)— Extra- 
ordinarily high  anode-falls  have  hitherto  been  observed  with  strongly  electro- 
negative gases  and  vapours  by  the  author  and  others  [see  Abstract  No.  1089 
(1909)].  Raisch  [Abstract  No.  875  (1912)]  attributed  the  abnormality  in  the 
case  of  chlorine  to  the  fact  that  the  anode  is  acted  upon  chemically  by 
the  gas,  the  high  fall  of  potential  being  caused  by  the  badly  conducting 
layer  thus  formed  on  the  anode  surface.  The  author,  after  pointing  out 
that  this  explanation  is  not  in  keeping  with  facts  concerning  the  produc> 
tion  of  anode  rays,  describes  experiments  which  show  that  the  fall  of 
potential  takes  place  in  the  gas  itself,  and  that  the  abnormal  fall  is  due 
simply  to  the  decrease  in  the  size  of  the  effective  anode  caused  by  the 
chemical  action.  Anomalous  anode-falls  up  to  100  times  the  normal  could  be 
obtained  in  iodine,  bromine,  air,  hydrogen,  and  helium  by  decreasing  the  size  of 
the  anode  sufficiently.  These  anomalous  anode-falls  obey  laws  similar  to  those 
obeyed  by  anomalous  kathode-falls,  viz.,  increasing  with  decreasing  anode- 
surface,  with  reduction  of  pressure,  and  with  increasing  current.  By  means 
of  the  large  anode-falls  produced  in  the  manner  described  or  by  means  of  the 
high  potential-fall  in  the  neighbourhood  of  a  very  fine  constriction  in  the 
discharge,  anode  rays  are  produced  even  in  electropositive  gases  such  as 
hydrogen  and  helium,  which  further  shows  that  the  anomalous  anode-falls  are 
falls  of  potential  in  the  gas  and  not  in  an  insulating  or  double  layer  on  the 
anode.  F.  J.  H. 

1990.  Electric  Currents  through  Air  Films,  A.  Anderson.  (Phil.  Mag. 
26.  pp.  851-868,  Aug.,  1918.) — Two  brass  bars  with  carefully  worked  plane 
ends  of  area  1*15  cm.'  are  mounted  firmly  on  paraffin  blocks  stuck  on  a 
copper  plate,  so  as  to  include  between  them  a  rectangular  film  of  air  of  a 
uniform  thickness  of  about  0'002  cm.  Currents  between  two  such  bars  are 
produced  by  very  small  p.d's.,  and  increase  with  the  applied  voltage,  for 
pressures  up  to  about  80  volts,  approximately  according  to  Ohm's  law,  after 
which  the  increase  in  current  is  much  more  rapid  than  the  increase  of 
voltage.    Everything  points  to  the  formation  of  ions  in  the  surfaces  of  the 
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film  of  air  in  contact  with  the  ends  of  the  bars,  which  ions  become  available 
as  carriers  when  the  opposing  surfaces  are  close  enough.  These  ions  can 
be  removed  by  removing  the  air,  and  when  the  air  is  introduced  again  they 
are  again  formed,  but  not  instantaneously.  Their  formation  requires  time. 
It  is  probable  that  such  layers  of  ions  exist  at  the  surfaces  of  all  bodies  in 
contact  with  the  atmosphere,  and  that  they  play  a  prominent  part  in  coherer 
action  and  in  all  cases  of  the  discharge  of  bodies  by  contact.  A.  E.  G. 

1991.  Hysteresis  in  Vacuum  Tubes.  K.  Fischer.  (Phys.  Zeitschr.  14. 
pp.  708-710,  Aug.  1, 1918.)— When  in  a  vacuum  tube  the  current  is  gradually 
increased  and  then  allowed  to  fall  from  the  highest  attainable  value,  a 
hysteresis  loop  is  obtained.  The  returning  branch  is  below  the  original 
characteristic  in  the  case  of  higher  pressures,  and  above  it  in  the  case  of 
lower  pressures.  The  former  the  author  calls  positive,  the  latter  negative, 
hysteresis.  Between  those  two  pressures  there  is  a  region  of  no  hysteresis. 
The  hysteresis  does  not  produce  any  permanent  changes  in  the  tubes,  and 
for  small  currents  the  ascending  and  descending  branches  coincide.  The 
hysteresis  is  practically  independent  of  the  purity  of  the  gas,  but  greatly 
affects  the  appearance  of  the  discharge,  complete  stratification  only  being 
observed  in  the  case  of  negative  hysteresis.  The  two  branches  of  the  double 
characteristic  give  different  positive  columns,  with  different  lengths  and 
numbers  of  strata.  These  hysteresis  phenomena  are  probably  connected 
with  those  observed  in  the  arc  discharge.  E.  E.  F. 

1992.  Observations  of  the  Afterglow,  B.  Thieme.  (Deutsch.  Phys. 
Gesell.,  Verb.  16.  16.  pp.  794-796,  Aug.  80,  1918.)— The  author  in  a  pre- 
liminary communication  describes  briefly  several  new  observations  bearing 
on  the  afterglow  produced  in  the  gas  of  a  low-voltage  carbon -filament 
lamp  after  a  discharge  has  been  made  to  pass,  by  placing  it  in  an  alternating 
field  of  high  frequency  (Tesla  field).  He  concludes  that  the  afterglow  is  a 
periodic  discharge  occurring  about  80  or  40  times  a  second,  the  period 
becoming  smaller  the  longer  the  duration  of  the  effect.  Experiments  on  the 
discharge  which  occurs  when  the  bulb  of  the  lamp  is  electrified  by  friction 
are  also  described,  the  conclusion  again  being  that  the  discharge  is  periodic. 
Further  experiments  are  being  made  which  will  be  fully  described  in  a  later 
communication.  F.  J.  H. 

-  i  1993.  Effect  of  a  Low-potential  Current  upon  Photographic  Plates,  H.  V.  Gill. 
(Roy.  Dublin  Soc.,  Proc.  14. 6.  pp.  74-78,  July,  1918.) — A  considerable  amount 
of  experimental  work  has  been  done  concerning  the  nature  of  the  electric 
discharge,  by  causing  sparks  to  pass  over  the  sensitive  surface  of  dry  photo- 
graphic plates.  The  question  naturally  arises  whether  the  record  obtained 
on  development  of  the  plate  is  to  be  attributed  to  some  electric  reaction,  or 
simply  to  the  luminosity  of  the  discharge.  For  this  reason  experiments  are 
now  undertaken  with  currents  which  certainly  are  not  luminous  to  determine 
the  part  played  by  the  purely  electric  elements  of  the  discharge.  The  plates 
are  soaked  in  clean  water  for  6  or  10  minutes,  and  are  then  pressed  for  a 
moment  between  sheets  of  clean  blotting-paper  to  remove  any  superfluous 
water  from  front  and  back.  The  electrodes  are  coins  or  other  flat  pieces  of 
metal  connected  by  wires  to  the  terminals  of  a  battery  of  storage  cells 
giving  a  p.d.  of  400  volts.  These  coins  are  placed  on  the  gelatine  surface 
of  the  plate  and  kept  in  position  by  wooden  clips ;  the  **  exposure  "  occupies 
about  10  minutes.  In  general  it  is  found  that  the  effect  produced  at  the 
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kathode  does  not  depend  on  the  natui*e  of  the  metal  employed,  and  is  less 
marked  than  that  at  the  anode,  but  is  present  even  when  no  blackening  is 
produced  at  the  anode.  The  kathode  efiFect  consists  of  a  number  of  ray- 
like  projections  stretching  out  on  the  side  facing  the  anode,  being  much  less 
or  altogether  absent,  on  the  more  distant  side.  This  is  accompanied  by  a 
slight  blistering  of  the  moist  gelatine  surface,  as  if  gas  has  been  liberated. 
The  effect  at  the  anode  is  characteristic  of  the  metal  used  as  electrode,  and 
appears  to  consist  of  two  reactions,  both  of  which  are  not  always  observed. 
One  of  these  reactions  appears  to  be  common  to  all  metals,  and  does  not  of 
itself  result  in  a  blackening  of  the  plate  on  development.  It  may  be  observed 
in  the  red  light  of  the  dark  room  during  process  of  exposure.  It  consists  in 
a  slight  swelling  of  the  gelatine  surface  of  the  plate,  which  swelling  is  seen 
to  extend  more  or  less  uniformly  around  the  anode.  The  other  effect  is 
apparently  connected  closely  with  that  just  referred  to,  but  is  not  always 
present.  This  second  reaction  results  in  a  blackening  of  the  plate  on  deve- 
lopment. The  rate  at  which  these  effects  spread  out  gradually  falls  off,  and 
at  the  same  time  the  current  decreases.  The  falling-off  of  the  current  seems 
to  be  due  to  some  polarisation  effect,  and  explains  the  fact  that  an  exposure 
of  10  minutes  produces  almost  as  marked  an  effect  as  one  of  an  hour's 
duration.  Sometimes  there  is  a  metallic  deposit  at  point  of  contact  of  the 
anode.  The  following  metals  are  tested  as  anode,  and  the  peculiarities 
observed  are  given  :  Cu,  Ag,  Fe,  Ni,  Pt,  Bi,  C,  Co,  Cd,  Zn,  and  a  gold  coin. 
Photographs  of  results  are  also  included.  As  a  whole  the  results  of  the 
experiments  suggest  the  possibility  of  their  being  connected  with  the  reactions 
studied  by  Lodge,  Whetham,  and  others  in  gelatinous  and  other  solutions* 
and  are  no  doubt  due  to  some  reaction  of  metallic  ions  on  the  sensitive  salts 
contained  in  the  coating  of  the  photographic  plates.  A.  E.  G. 

1904.  Effui  of  Change  of  Diameter  on  the  Potential  Difference  of  a  Discharge 
Tube  containing  Neon,  G.  Claude.  (Comptes  Rendus,  167.  pp.  482-486, 
Sept.  1,  1918.) — Alternating  currents  were  sent  in  turn  through  a  number 
of  discharge  tubes  6  m.  in  length  and  varying  in  diam.  from  6*2  mm.  to 
46  nmi.  The  pressure,  2  mm.  of  mercury,  was  the  same  for  all,  as  was  also 
the  current  density,  with  the  exception  of  that  in  the  smaller  tubes  in  which 
larger  current  densities  were  required  to  maintain  the  discharge.  With 
small  tubes,  however,  the  p.d.  varies  but  little  with  the  current  density.  The 
values  of  the  p.d.,  diminished  by  860  volts  for  the  fall  at  the  electrodes,  when 
plotted  against  the  diam.  give  a  rectangular  hyperbola,  the  equation  to 
which  is  ^  ^  4800/^;,  where  y  refers  to  the  p.d.  per  m.  of  tube  and  x  to  the 
diam.  in  mm.  This  result  is  corroborated  by  the  known  fact  that  in  the 
striated  discharge  the  distance  between  successive  striae  never  exceeds 
the  diam.  of  the  tube.  An  additional  experiment  at  1*8  mm.  pressure 
confirmed  the  above  result.  F.  J.  H. 

1996.  Action  of  a  Magnetic  Field  upon  the  Electric  Discharge  through  Gases. 
L.  T.  More  and  S.  J.  Mauchly.  (Phil.  Mag.  26.  pp.  262-267,  Aug.,  1918.) 
— ^The  authors,  after  reviewing  Righi's  work  on  the  action  of  a  magnetic  field 
upon  the  discharge  in  a  vacuum  tube  [see  Abstract  No.  661  (1912)]  bring 
forward  several  points  which  are  difficult  to  explain  upon  the  neutral  doublet 
theory  advanced  by  Righi.  As  the  result  of  experiments  with  a  new  modifi- 
cation of  Righi's  apparatus  in  which  a  lime  kathode  is  used  for  the  discharge, 
they  are  forced  to  abandon  his  theory  and  offer  a  fairly  accurate  and  much 
simpler  explanation,  viz.,  that  the  effect  of  the  magnetic  field  is  just  that  of 
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displacing  the  discharge  from  the  kathode  and  of  magnifying  it  so  that  its 
various  parts  seem  to  be  changed.  Under  certain  conditions  of  pressure, 
potential,  and  temperature  of  the  lime  kathode,  all  the  phenomena  observed 
by  Righi  with  the  magnetic  field  can  be  reproduced  in  a  large  tube  arranged 
behind  the  lime  kathode  without  the  magnetic  field  at  all,  simply  by  earthing 
the  kathode  and  a  gauze  screen  surrounding  the  tube.  The  main  actions  of 
the  magnetic  field  are  (1)  to  reduce  greatly  the  potential  drop  at  the  kathode, 
(2)  to  concentrate  the  discharge  to  one  or  more  bright  streams  from  the 
kathode,  and  (8)  to  force  the  electrons  to  move  away  from  the  kathode  in 
helical  paths.  These  features,  with  the  exception  of  the  fact  that  the  electrons 
move  in  straight  instead  of  helical  paths,  are  characteristic  of  the  lime  kathode 
discharge.  The  conical  shape  of  the  luminous  column  called  by  Righi  the 
"  magnetic  rays  "  cannot  be  explained  on  the  doublet  theory,  but  receives  a 
ready  explanation  in  the  fact  that  the  electrons  are  moving  in  coincident 
magnetic  and  electric  fields,  the  latter  being  more  concentrated  along  the 
axis  of  the  tube  and  the  former  diminishing  more  rapidly  than  the  latter.  The 
intermittency  of  the  induced  discharge  is  found  to  be  a  feature  of  that 
produced  with  the  lime  kathode  as  well  as  of  that  produced  by  a  magnetic 
field,  which  thus  disproves  Righi's  statements  that  a  magnetic  field  is  necessary 
for  a  periodic  discharge,  and  that  the  doublet  theory  alone  will  explain  it. 
The  periodicity  can  be  regulated  by  an  adjustment  of  the  conditions  and 
seen)s  to  be  due  to  the  accumulation  of  electrons  at  the  kathode  until  a 
critical  point  is  reached,  when  the  discharge  ensues,  ceasing  immediately 
after,  however,  until  the  requisite  number  of  electrons  have  again  accumu- 
lated. A  virtual  anode  in  the  '*  induced  column,"  the  existence  of  which  is 
emphasised  by  Righi  in  support  of  his  theory,  is  also  obtained  without  a 
magnetic  field.  A  complete  Crookes'  tube  discharge  is  found  to  exist  on  the 
side  of  the  kathode  remote  from  the  anode  and  a  virtual  anode  is  produced 
whenever  the  positive  column  of  this  discharge  is  forced  into  the  large  tube. 
In  order  to  effect  this  Righi  had  to  use  a  magnetic  field,  but  the  authors  find 
that  it  can  be  done  by  earthing  the  lime  kathode  and  the  gauze  screen.  Under 
these  conditions  a  current  of  electricity  is  found  to  be  passing  from  the  earth 
into  the  interior  of  the  tube  through  the  glass  walls.  A  number  of  diagrams 
illustrating  the  various  types  of  discharge  obtainable  are  included  in  the 
paper.  F.  J.  H. 

1996.  The  Deposit  upon  the  Poles  of  Metallic  Arcs.  W.  G.  Duffield.  (Phil. 
Mag.  26.  pp.  888-845,  Aug.,  1918.>--The  paper  describes  some  remarkable 
growths  of  organic  appearance  which  the  author  has  observed  upon  the 
poles  of  the  electric  arc  when  viewed  under  the  microscope  through  coloured 
glass.  The  observations  were  made  chiefly  with  horizontal  poles  of  copper, 
iron,  and  silver,  and  various  combinations  of  these  with  each  other  and  with 
carbon.  The  outstanding  features  of  the  growths  are  (1)  their  easier  formation 
on  the  kathode  than  on  the  anode,  (2)  their  formation  upon  a  third  electrode 
placed  just  above  the  arc,  if  its  potential  be  sufficiently  high  and  especially  if 
it  t>e  negative,  the  latter  being  the  only  case  in  which  the  phenomenon  occurs 
with  silver,  (8)  their  easier  formation  on  a  pointed  electrode,  (4)  their  deriva- 
tion from  the  material  of  either  the  anode  or  the  kathode  but  chiefly  from 
the  latter,  (5)  their  organic  form  which  is  different  for  different  metals,  (6)  the 
rapidity  of  their  development  as  they  approach  the  anode  or  when  an  out- 
burst of  vapour  occurs,  (7)  the  increasing  difficulty  of  their  formation  with 
increasing  atomic  weight  of  the  metal.  Three  lines  of  argument  are 
developed  to  account  for  the  phenomena  and  to  explain  the  predominating 
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influence  of  the  kathode,  (a)  The  gases  rising  from  the  metallic  arc  are 
ionised,  the  ions  having  vapour  condensed  upon  them  and  chiefly  upon  the 
negative  ions.  The  positive  ions  which  thus  have  a  larger  mobility  than  the 
negative  ions,  are  carried  on  to  the  kathode  by  the  field  which  is  insufficient 
to  sweep  out  the  negative  ions.  With  silver,  even  the  positive  ions  on 
account  of  the  high  atomic  weight  cannot  be  removed  except  by  increasing 
the  field  considerably  by  the  aid  of  a  third  electrode  negatively  charged. 
The  negative  ions  of  copper  and  iron  can  be  removed  by  a  third  electrode 
raised  to  a  high  positive  potential.  (6)  The  kathode  discharges  electrons  both 
on  account  of  its  high  temperature  and  by  the  action  of  ultra-violet  light, 
which  electrons  form  nuclei  for  the  condensation  of  the  rising  and  rapidly  cool- 
ing vapour.  Particles  near  the  kathode,  although  negatively  charged,  will  be 
attracted  by  it  and  held  by  cohesive  forces,  (c)  The  ultra-violet  light  acting 
upon  the  particles  of  vapour  above  the  arc  promotes  the  emission  of  electrons 
and  leaves  them  positively  charged.  They  will  thus  migrate  towards  the 
kathode.  The  branch-like  character  of  the  formations  is  attributed  to  the 
action  of  points  in  promoting  growth  by  reason  of  the  larger  field  in  their 
neighbourhood,  which  field  is  also  responsible  for  the  rapidity  of  the  growths 
there.  The  difference  in  the  nature  of  the  growths  for  different  metals  is 
thought  to  be  due  largely  to  the  difference  of  the  flexibility  of  the  filaments 
formed.  The  fact  that  the  material  of  the  growths  is  derived  chiefly  from  the 
kathode  indicates  that  the  anode  of  the  arc  is  not  the  only  source  of  positive 
ions.  These  may  be  generated  by  the  collisions  of  the  electrons  ejected  from 
the  kathode  with  particles  of  vapour  derived  from  the  same.  A  number  of 
photographs  illustrating  the  phenomena  are  appended.  F.  J.  H. 

1997.  Energy  and  Resistance  of  Sparks  caused  by  Closing  and  Breaking  Electric 
Circuits.  O.  E.  Ganther.  (Ann.  d.  Physik,  42. 1.  pp.  94-182,  Aug.  26, 1918. 
Abbreviated  Dissertation,  Leipzig.) — The  heat  generated  by  sparks  due  to 
making  and  interrupting  an  electric  current  is  determined  by  an  air-ther- 
mometer. The  current  circuit  is  closed  and  broken  by  means  of  a  special 
contact  which  is  carefully  described.  The  p.d.  was  varied  from  4  to  100  volts 
and  the  current  from  0*2  to  1  amp.  When  a  capacity  is  connected  in  parallel 
with  the  contact,  the  energy  of  the  spark  on  closing  the  circuit  agrees  with 
that  to  be  expected  from  theory  and  the  resistance  of  the  spark  would  appear 
to  be  a  constant.  With  no  capacity  parallel  to  the  contact  the  resistance  of 
the  spark  made  by  interrupting  the  current  appears  as  a  function  of  the  speed 
of  interruption.  This  is  shown  by  oscillograms  which  give  results  agreeing 
with  those  of  the  air-thermometer.  When  no  capacity  is  parallel  to  the 
contact  the  spark  on  interruption  is  of  the  nature  of  an  arc.  A  condenser 
placed  parallel  to  the  arc  suppresses  the  arc,  and  a  spark  discharge  takes  its 
place.  The  larger  the  capacity  the  smaller  the  spark  on  breaking  the  circuit 
and  the  larger  the  spark  on  closing  it.  The  curve  connecting  the  capacity 
with  total  spark-energy  on  both  making  and  interrupting  shows  a  minimum 
energy  for  a  particular  capacity.  A  formula  for  the  calculation  of  this  capacity 
is  given.  An  oscillogram  shows  the  increase  of  spark-resistance  with  oxida- 
tion of  the  place  of  contact.  T.  P.  B. 

1998.  Current  in  Tuned  Secondary  Condenser  Circuit  assuming  that  the 
Oscillation  in  the  Primary  Circuit  falls  off  Linearly,  E.  Taege.  (Deutsch. 
Phys.  GcseU.,  Verb.  15.  16.  pp.  768-772,  Aug.  80,  1918.)— A  mathematical 
paper  which  deals  with  the  form  of  the  oscillation  in  the  secondary  of  two 
coupled   condenser  circuits,  the  oscillation  in  the  primary  circuit   being 
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assumed  to  fall  off  linearly :  the  condenser  circuits  are  supposed  to  be  in 
resonance.  The  investigation  is  also  extended  to  the  case  when  the  oscilla- 
tion in  the  primary  circuit  is  suddenly  interrupted  by  the  quenching  of  the 
spark.  T.  P.  B. 

1999.  Electromagnetic  Waves  and  the  Mode  of  their  Propagation,  G.  W.  O. 
Howe.  (Electrician,  71.  pp.  9d5-969,  Sept.  19, 1918.  Paper  read  before  the 
British  Association,  at  Bu-mingham.  Elect.  Rev.  78.  pp.  486-489,  Sept.  26, 
1918.  Abstract.) — The  paper  gives  a  simple  method  of  making  clear  the  mode 
of  propagation  of  electrical  energy.  If  power  be  transmitted  by  two  wide 
strips  of  thin  copper  placed  face  to  face  and  close  together,  the  magnetic  and 
electric  fields  will  be  approximately  uniform  throughout  the  space  between 
the  strips  in  any  plane  normal  to  the  direction  of  transmission.  Such  a 
transmission  line  therefore  proves  an  excellent  method  of  approaching  such 
conceptions  as  are  involved  in  Poynting's  theorem  and  electromagnetic  wave 
phenomena.  After  a  consideration  of  the  continuous-current  case,  the  paper 
deals  with  transmission  of  energy  by  alternating  current  and  so  ultimately 
with  wireless  telegraphy  waves.  In  this  last  case  the  strips  become  discs. 
The  electric  and  magnetic  fields  in  the  neighbourhood  of  the  lower  disc  are 
identical  in  their  nature  with  those  near  the  earth  but  the  variation  with  the 
distance  from  the  generator  is  difiFerent.  The  want  of  agreement  may  be 
removed  by  making  the  height  of  the  upper  disc  vary  directly  as  the  distance 
from  the  centre.  The  inductance  and  capacity  per  radial  cm.  of  this  trans- 
mission line  are  constant  as  is  the  case  with  the  strips  considered  above.  If 
this  arrangement  of  inverted  cone  and  lower  disc  is  to  give  a  correct 
representation  of  the  actual  radio-telegraphic  waves,  it  is  shown  that  the 
angle  between  the  conical  surface  and  the  disc  must  be  85°.  Stress  is  laid 
upon  the  fact  that  the  transmission  of  energy  depends  upon  the  simultaneous 
existence  of  the  electric  and  magnetic  fields.  T.  P.  B. 

2000.  Absorption  of  Electric  Waves  in  Iron,  K.  F.  Lindtnan.  (Ann.  d. 
Physik,  42. 1.  pp.  80-44,  Aug.  26, 1918.)— The  wave-length  employed  is  26  cm. 
The  author  builds  up  systems  of  circular  resonators  which  are  in  resonance 
with  this  wave-length.  The  resonators  are  arranged  in  vertical  columns 
about  10  cm.  apart.  He  finds  the  energy  transmitted  through  and  reflected 
by  these  systems  (1)  when  the  resonators  are  made  of  copper,  (2)  when  they 
are  made  of  iron.  The  copper  resonators  both  transmit  and  reflect  the  waves 
better  than  the  iron  resonators ;  the  smaller  transmission  in  the  case  of  iron 
is,  therefore,  not  due  to  better  reflection.  A  reduction  of  the  cross-section 
of  the  iron  resonators  by  one-half  does  not  affect  the  result  in  either  case,  so 
that  the  greater  absorption  in  the  iron  resonators  cannot  arise  so  much  from 
the  resistance  as  from  the  magnetic  property  of  iron.  Reflection  from  an 
iron  sheet  is  practically  the  same  as  from  a  copper  sheet,  but  there  is  still 
a  difference  of  2  %  in  favour  of  the  latter.  Klemendid's  value  for  the  perme- 
ability of  iron  for  Hertz  waves,  viz.  100,  would  seem  to  be  about  correct. 
The  author  has  not  been  able  to  detect  the  Kerr-effect  with  Hertz  waves  of 
16  cm.  wave-length.  T.  P.  B. 

2001.  Short-wave  Electric  Transmitters.  G.  Mic.  (Phys.  Zeitschr.  14. 
pp.  728-725,  Aug.  1,  1918.)— Remarks  on  the  paper  of  Leimbach  [Abstract 
No.  1486  (1918)].  The  author  maintains  that  Leimbach  did  not  obtain  any 
quenched  spark  with  rod  oscillators  at  all,  but  only  the  Hertzian  oscillating 
spark.    Even  with  spark-lengths  of  0*02  mm.  the  sparks  were  probably 
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bscillatory.  No  quenching  takes  place  in  air,  because  the  air  retains  its 
conductivity  too  long.  Good  quenched  sparks  are  obtainable  in  coal  gas, 
but  not  in  gases  in  which  the  spark  cannot  liberate  soot.  E.  E.  F. 


ELECTRICAL  PROPERTIES  AND  INSTRUMENTS. 

2002.  Light  Emission  and  Electric  Conductivity,  J.  Koenigsberger. 
(Phys.  Zeitschr.  14.  pp.  648-646,  July  16, 1918.)— Experiments  on  conducting 
filaments  made  out  of  compressed  Auer  substance  provided  with  Pt  elec- 
trodes show  that  there  is  no  polarisation,  and  that  therefore  the  conductivity 
is  of  a  metallic  nature.  It  can  be  shown  generally,  on  electronic  principles, 
that  metallic  conductivity,  as  distinguished  from  electrol3rtic,  is  responsible 
for  luminous  emissivity  at  high  temperatures.  Substances  with  a  metallic 
conductivity  begin  to  be  transparent  towards  the  end  of  the  visible  spectrum 
on  the  red  side,  and  are  generally  transparent  in  the  ultra-violet  unless  there 
is  selective  absorption.  For  the  time  of  describing  the  mean  free  path  of  the 
electron  is  greater  than  the  period  of  the  incident  light,  the  light-energy 
stored  by  the  electron  is  not  damped  and  transmuted,  but  restored  to  the 
ether.  This  may  produce  a  displacement  of  phase,  but  no  absorption. 
What  may  be  briefly  called  the  "collision  interval"  (Stosszeit)  amounts 
to  about  1*4  X  10-"  sec.  (Reinganum,  J.  J.  Thomson).  E.  E.  F. 

2003.  Electrical  Conductivity  of  Sulphur.  M.  Pigulewsky.  (Jurn. 
Russk.  Fisik.-Chimieesk  ObSCestva,  44.  2.  pp.  105-122,  1912.)— Not  being 
satisfied  with  the  experiments  made  and  conclusions  arrived  at  by  previous 
workers,  including  Wigand  [1909],  in  explaining  the  change  in  conductivity 
of  sulphur  at  higher  temperatures,  the  author  states  the  precautions  necessary 
in  making  observations.  The  author  used  specially  prepared  sublimed  carbon 
as  electrodes.  A  hard  cylindric  carbon  was  made  red-hot  by  current  with  the 
help  of  a  transformer.  From  the  sawed  pencil  thin  plates  were  polished  and 
the  ends  of  the  carbons  covered  with  electrolytically  deposited  copper  and 
put  for  2  or  8  days  into  distilled  water.  After  a  few  hours  the  carbons  with- 
stood 400-600° ;  only  traces  of  water  are  lost  at  such  a  temperature.  The 
ends  of  the  carbons  were  boiled  in  sulphur  at  not  higher  than  120°,  and 
polished  with  dry  emery  dust.  Such  electrodes  are  incomparably  superior 
to  metallic  ones.  Three  such  split  carbon  plates  were  placed  with  mica 
sheets  interposed,  the  distance  between  the  electrodes  being  from  0*6  to 
1*0  mm.  The  lengthened  carbon  pile  with  the  mica  was  put  in  a  copper 
setting  and  compressed  by  means  of  a  screw  and  spring.  The  plates  were 
then  placed  in  a  porcelain  jar,  the  whole  being  enveloped  in  asbestos  card- 
board and  inserted  in  an  asbestos  cylinder,  the  space  between  the  walls  being 
filled  in  with  sand.  Observations  were  taken  with  an  A3rrton  galvanometer 
of  sensitiveness  1*87  X  10~*  amp.,  current  being  taken  at  100  volts  from  a  battery. 
The  results  depend  upon  the  treatment  of  the  sulphur  prior  to  the  test — namely, 
whether  the  sulphur  has  been  heated  over  150°  or  to  only  114°  to  115°.  The  last 
temperature  has  no  influence  on  the  changes  in  conductivity.  The  sulphur 
was  therefore  divided  into  two  groups  :  (1)  sulphur  which  has  not  been 
under  a  higher  temperature  than  150° ;  (2)  sulphur  which  has  for  a  longer 
period  been  heated  at  a  temperature  of  150°  to  250°  In  the  case  of  sulphur 
in  crystals  (puriss.)  which  was  only  heated  to  117-120°,  the  conductivity  rose 
with  the  temperature  to  near  150°,  and  afterwards  decreased.  The  rapidity 
of  change  in  temperature  is  also  of  influence.    If  the  average  rise^  tem^a- 
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ture  is  6.deg.  in  2  mins.,  the  maximum  of  the  curve  is  very  inconstant  and  its  tem- 
perature always  above  150°.  When  heating  is  slow  (especially  at  120-160°) 
the  maximum  is  reached  at  140°  and  lower.  Monkman  had  not  noticed  the 
maximum  at  140-160°,  but  all  the  others  have  done  so.  The  greatest  dif- 
ference between  the  author  and  Monkman  is  at  260-400°.  At  this  point 
the  resistance  increases  according  to  the  author,  whereas  Monkman  and 
Wigand  found  a  decrease ;  this  difiFerence  is  probably  due  to  the  fact  that 
these  authors  did  not  notice  that  the  curve  charge  depends  on  the  rapidity 
of  the  temperature  change. 

Group  II, — In  cases  where  sulphur  had  previously  been  heated  to  160-160° 
its  insulating  properties  disappear :  thus  at  a  low  temperature  (20-80°)  sulphur 
is  a  good  conductor. 

The  conductivity  of  sulphur  which  has  been  kept  for  some  time  at  170° 
and  afterwards  left  at  house  temperature,  does  not  remain  the  same.  After 
a  few  days  it  increases,  and  this  change  lasts  from  8  to  4  da3rs,  when  it 
decreases,  but  it  takes  some  time  to  return  to  its  original  state,  and  the  length 
of  time  depends  only  on  the  temperatures  which  the  sulphur  was  at  before. 
Solid  sulphur  is  therefore  held  to  exist  in  three  di£Ferent  states  :  Octahedral, 
prismatic,  and  amorphous.  Octahedral  sulphur  at  170°  becomes  amorphous ; 
also  at  a  temperature  of  40-60°  sulphur,  especially  amorphous,  changes 
into  crystalline.  Only  octahedral  is  stable,  and  all  the  other  kinds  sooner 
or  later  get  into  this  state.  Thus  we  see  that  the  electrical  conductivity 
depends  on  the  percentage  of  octahedral  sulphur  in  the  preparation. 

Change  in  Electrical  Conductivity  of  Sulphur  Caused  by  Light. — Electrodes 
used  in  this  research  were  made  of  Al,  though  they  may  be  of  lead,  zinc,  tin, 
etc  To  determine  the  sensitiveness  of  sulphur  to  light  the  author  used  as 
a  source  of  light  a  quartz  tube  lamp  containing  mercury,  which  took 
80  volts,  8i  amps.  The  results  obtained  differed  according  to  kind  of 
sulphur  used — crystalline  or  amorphous.  In  the  case  of  the  first,  light  did 
not  exercise  any  e£Eect  upon  the  resistance.  To  increase  the  percentage  of 
amorphous  sulphur  it  was  heated  to  196-200°  for  70  hours. 


Galvanometer  DeHection  in  mm. 
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2004.  Current  Induction  in  Vibrating  Cylinders,  J.  Kern.  (Ann.  d.  Physik, 
42.  2.  pp.  460-484,  Sept.  28, 1918.  Extract  from  Inaug.- Dissertation,  Zurich.)— 
A  calculation  of  the  damping  effect  caused  by  induced  currents  in  a  cylinder 
rotating  about  its  axis  (vertical)  in  a  horizontal  magnetic  field.  The  motion 
is  expressed  by  the  equation  for  a  damped  simple  harmonic  motion,  and  the 
damping  factor  contains  terms  for  the  e£Fects  due  to  air  and  to  the  field. 
That  due  to  the  field  is  a  function  of  the  dimension  ratio  of  the  cylinder,  and 
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this  function  is  expressed  as  a  series,  of  which  the  first  two  terms  are  sufficient 
for  calculations.  The  method  is  adapted  for  determining  the  variation  of  the 
conductivity  of  the  cylinder  with  temperature.  G.  E.  A. 

2005.  An  Electrical  Phenomenon.  A.  A.  Campbell  Swinton. 
(Nature,  90.  p.  621,  Feb.  6, 1918.)— The  author  has  noticed  that,  using  a  high- 
resistance  (6000-ohm)  telephone  receiver,  one  terminal  of  which  is  held  in 
the  hand,  when  the  other  insulated  terminal  is  applied  to  any  metallic  object 
of  considerable  size  in  his  house  a  singing  noise  is  heard  corresponding  in  tone 
to  the  sound  obtainable  from  the  supply  mains  (continuous  current).  The 
sound  is  obtained  even  from  stair-carpet  rods  about  8  ft.  in  length,  especially 
near  the  top  of  the  house,  but  ceases  in  all  cases  when  the  main  switch  of  the 
supply  is  opened.  Even  with  the  switch  open,  however,  the  sound  is  heard 
if  the  telephone  receiver  be  connected  between  the  water  pipe  and  a  wire- 
netting  aerial  situated  above  the  roof  of  the  house. i  L.  H.  W. 


ALTERNATING    CURRENTS   AND    MAGNETISM. 

2006.  A  Theory  of  Magnets.  S.  B.  McLaren.  (Electrician,  72.  p.  26, 
Oct.  10, 1918.  Abstract  of  paper  read  before  the  British  Assoc.,  1918.)— After 
pointing  out  the  difficulties  in  the  way  of  modern  electromagnetic  theory,  it 
is  assumed  that  the  electromagnetic  field  is  defined  by  two  vectors,  E  and  H, 
i.e.  the  electrostatic  and  magnetic  field  intensities.  The  field  is  bounded  by 
closed  surfaces  within  which  E  and  H  do  not  exist.  The  space  within  these 
surfaces  contains  matter  and  outside  them  is  ether.  All  formulae  are  to  be 
deduced  from  the  principle  of  least  action.  The  paper  deals  with  the 
application  of  this  principle  and  its  results.  G.  E.  A. 

2007.  Temperature  Coefficient  of  Kew  Magnet.  G.  A.  Shakespear.  (Roy. 
Soc.,  Proc.  Ser.  A.  89.  pp.  220-281,  Aug.  27, 1918.)— An  experimental  examina- 
tion of  the  dependence  of  magnetic  moment  of  a  Kew  collimator  magnet  on 
temperature  from  which  the  author  concludes  as  follows  : — (1)  For  a  steady 
rise  of  temperature,  the  relation  between  the  moment  mt  at  a  temperature  f 
above  some  standard  temperature,  O,  may  be  approximately,  represented  by 
an  equation  of  the  form  w^=:  Wo(l  —  g/  —  q'P),  where  q  and  q'  are  constants, 
and  for  a  subsequent  steady  fall  a  similar  equation  holds,  but  with  different 
constants.  (2)  If  the  rise  and  fall  of  temperature  be  not  steady,  the  relation 
cannot  be  represented  by  any  such  simple  equation.  (8)  There  is  always, 
even  for  a  change  of  temperature  of  only  a  few  degrees,  a  residual  weakening 
of  the  magnet,  which  diminishes  with  time,  if  kept  at  constant  temperature, 
until  after  about  24  hours  the  original  value  is  very  nearly  regained.  ,  (4)  It 
seems  desirable  that  for  accurate  work  the  temperature  of  the  magnet  should 
never  vary  more  than  a  few  degrees.  (6)  For  differences  of  field  of  the 
order  ±H  the  temperature  coefficient  is  not  sensibly  affected  by  the  field. 

E.  H.  B. 

2008.  Conservation  and  Origin  of  Terrestrial  Magnetism,  K.  Birkeland. 
(Comptes  Rendus,  167.  pp.  276-277,  July  28,  1918.)— The  author  having 
previously  shown  [see  Abstract  No.  1986  (1918)]  how  the  motion  of  ions  and 
electrons  around  the  sun  augments  solar  magnetism,  now  attempts  to  dedyce 
the  method  by  which  the  emission  of  solar  electrons  in  space  may  give  birth 
to  terrestrial  magnetism.    He  opines  that  a  system  of  helio-kathodic  rays  exists 
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at  present  round  the  earth.  There  is,  for  example  in  the  equatorial  plane,  an 
annulus  where  the  radiation  circulates  so  as  to  augment  terrestrial  magnetism, 
but  since  such  rays  by  their  direct  magnetic  action  cannot  account  for  more 
than  l/40th  of  the  terrestrial  magnetic  force  it  is  necessary  to  investigate 
whether  this  external  radiation  system  may  create  induction  currents  during 
the  earth's  rotation,  which  may  explain  the  diurnal  variation  of  terrestrial 
magnetism  and  even  the  general  phenomenon  of  terrestrial  magnetism.  It 
is  impossible,  however,  that  such  a  system  should  give  rise  by  induction  to 
electrical  currents  always  circulating  in  the  same  sense  round  the  equator, 
but  the  external  helio-kathodic  radiation  may  produce  induced  currents  which 
change  in  direction  during  the  earth's  rotation.  Under  certain  conditions, 
given  in  the  paper,  the  terrestrial  magnetism  will  always  be  increased  what- 
ever the  direction  of  the  earth  currents,  provided  these  are  nowhere  suffi- 
ciently strong  to  de-orientate  existing  magnetism.  Electronic  whirls  may  be  set 
up,  and  wherever  such  an  electronic  system  in]  dynamic  equilibrium  receives 
a  new  electron,  the  conclusion  drawn  is  that  the  electron  will  be  caused  by 
magnetic  forces  to  turn  in  the  same  plane  and  direction  as  the  others.  The 
author  discusses  the  question  of  the  conservation  of  terrestrial  magnetism,  and 
remarks  that  when  the  magnetisable  crust  is  thickened  by  cooling,  the 
magnetic  elements  in  the  new  interior  strata  formed  have  received  an  orien- 
tation which,  by  reason  of  die  enormous  pressures  involved,  cannot  be 
modified.  He  has  commenced  experiments  to  see  whether  the  hypothesis 
may  be  verified  on  a  laboratory  scale.  The  author  then  explains  the  origin  of 
terrestrial  magnetism  as  due  to  the  assembly  of  rays  about  the  earth  to  form 
an  equatorial  annulus,  and  that  the  general  magnetisation  develops  by 
successive  reinforcement.  The  author  promises  later  to  apply  his  theory 
to  the  case  of  the  rotation  which  the  magnetic  axis  executes  about  the 
geographical  pole.  H.  H.  Ho. 


RADIOLOGY  AND   ELECTROPHYSIOLOGY. 

2009.  Physiological  {Retinal)  Effect  of  an  Alternating  Magnetic  Field.  H.  L. 
Jones.  (Roentgen  Soc,  Journ.  9.  pp.  68-56,  July,  1918.) — The  behaviour  of 
the  retina  to  electric  currents  is  peculiar.  It  is  remarkably  sensitive  in  one 
respect,  and  very  insensitive  in  another.  To  stimulate  it,  the  current  requires 
to  have  a  considerable  duration,  and  a  very  long  duration  as  compared  with 
other  irritable  tissues,  such  as  the  motor  nerves  and  sensory  nerves.  It  is 
found  that  when  condenser  discharges  are  applied  to  the  retina  there  is  no 
response  given  with  a  capacity  of  0*025  mf  d.  even  with  100  volts  although  this 
produces  a  muscular  contraction.  With  0*05  mfd.  a  slight  effect  can  be 
noticed,  and  if  the  duration  of  the  discharge  be  doubled  by  inserting  a  resist- 
ance of  1000  ohms  in  series  with  the  patient,  a  stronger  visual  e£Fect  is 
produced,  although  the  insertion  of  the  resistance  reduces  the  energy  of  the 
discharge.  With  a  resistance  of  10,000  ohms  and  a  condenser  of  0.6  mfd.  a 
visual  effect  is  perceptible  with  11  volts.  The  retina  appears  to  be  unable  to 
respond  to  electrical  stimuU  which  are  less  than  1/250  sec.  in  duration,  and 
responds  much  better  to  waves  which  are  very  much  slower,  while  motor 
nerves  respond  to  impulses  as  short  as  1/25000  sec.  Reference  is  made  to 
the  work  of  S.  P.  Thompson,  Peterson  and  Kennelly,  Duchenne,  Waller,  etc. 

A,  E.G. 
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2010.  New  Element  in  the  Atmosphere.  F.  W.  Aston.  (Engineering, 
96.  p.  428,  Sept.  26, 1918.  Paper  read  before  the  British  Assoc,  at  Birmingham.) 
— In  his  studies  on  the  positive  rays,  J.  J.  Thomson  obtained  indication  of 
the  presence  in  the  air  of  a  body  of  atomic  weight  about  22  and  giving  a  line 
next  to  neon,  20.  The  author  has  continued  this  work,  and  arrives  at  the 
conclusion  that  atmospheric  neon  is  a  mixture  of  two  gases  which  are 
identical  in  all  their  properties  with  the  exception  of  the  atomic  weight, 
which  has  the  respective  values,  19*9  and  22-1.  By  8000  fractionations  of  the 
gas,  or,  better,  by  using  the  diflFusion  method  in  conjunction  with  a  new 
quartz-disc  density  balance  in  which  0*5  c.cm.  of  the  gas  is  weighed  against 
oxygen,  it  is  found  that  ordinary  neon  contains  about  12'5  per  cent,  of  the 
heavier  gas,  which  does  not  appear  to  be  a  compound.  The  spectra  of  the 
two  gases  are  apparently  identical.  T.  H.  P. 

2011.  Electric  Conductivity  of  Concentrated  Aqueous  Salt  Solutions,  A. 
Sachanov.  (Zeitschr.  Electrochem.  19.  pp.  688-689,  Aug.  1,  1918.)— A  pre- 
liminary communication.  Having  shown  that  certain  anomalies  occur  in  the 
molecular  conductivity  changes  on  dilution,  and  that  these  changes  are  influ- 
enced by  the  dielectric  constant  of  the  solvent  when  small,  the  author  finds 
similar  anomalies  also  on  diluting  aqueous  solutions  of  typical  binary  com- 
pounds; but  they  appear  already  at  very  high  concentrations,  because  the 
dielectric  constant  of  water  is  very  large.  The  conclusion  is  based  upon  ex- 
periments with  AgNOt,  LiCl,  LiClOt,  and  on  calculations  deduced  from  the 
measurements  of  Kohlrausch  and  Sprung  concerning  NH4NO1,  KBr,  KI. 

H.  B. 

2012.  Structure  of  Steel,  S.  V.  Bi^lynsky.  (Rev.  de  la  Soc.  Russe  de 
Metallurgie,  pp.  896-420, 1912.  Rev.  de  Metallurgie,  10.  pp.  496-502,  Sept., 
1918.  Abstract.)— A  series  of  steels  containing  carbon  percentages  of  01, 0*4, 
0*9, 1*4, 1*8,  respectively,  were  examined  as  cast  and  chilled  from  the  molten 
state,  or  cooled  in  the  air,  or  cooled  in  the  furnace.  Sections  of  the  ingots 
were  etched  in  copper  sulphate  solution  ;  in  some  cases  the  copper  was 
subsequently  washed  away,  and  in  others  the  steel  was  slightly  rubbed  by 
emery  paper  after  removing  the  copper.  The  structures  referred  to  are  only 
such  as  appeared,  after  these  preparations,  to  the  naked  eye  or  with  a  few 
diameters'  magnification.  The  structure  effects  found  are  classified  in  con- 
siderable detail.  The  three  main  classes  of  structure,  generally  present  more 
or  less  in  superposition  in  all  these  cases  are  dendritic,  network,  and  granular. 
The  network  structure  is  formed  of  secondary  elements,  ferrite  and  cementite, 
in  a  regular  or  elongated  network,  combined  with  a  Widmanstatten  structure. 
The  granular  structure  is  that  most  frequently  studied ;  it  is  further  pro- 
nounced to  be  similar  to  and  identical  with  the  fracture.  Each  of  the  three 
types  is  subdivided  further,  and  the  structures  found  are  described  in  terms 
of  these  subdivisions.  This  will  be  t>est  understood  from  the  summary  in  the 
following  two  Tables,  but  the  complete  explanation  of  the  subdivision 
symbols  necessitates  reference  to  the  diagrams  accompanying  the  original. 
Da  is  the  dendritic  structure.    In  the  upper  part  of  the  ingot  the  axes  of  th^ 
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first  degree  are  longer  than  those  of  the  second  degree ;  in  the  lower  part 
they  tend  to  be  nearly  equal.  R  is  the  network  or  cellular  structure.  Ra 
type  has  regular  (equiaxed)  meshes  throughout  but  smaller  at  the  top  than  at 
the  bottom  of  the  ingot.  Rb  has  small  cells  in  the  lower  part  of  the  ingot,  and 
elongated  cells  in  the  upper  part.  Re  has  local  agglomerations  in  the  inter- 
axial  surfaces  of  the  dendrites  ;  the  dendrites  being  distributed  as  in  Da.  G 
is  the  granular  structure.  Ga  is  irregular  grains.  Gb  is  irregular  grains  in 
the  lower  part  and  elongated  irregular  grains  in  the  upper  part  of  the  ingot. 
Gc  is  regular  grains  (polyhedra).  In  IDR  the  network  pattern  is  independent 
of  the  dendrite  pattern.  In  2DR  the  network  and  dendritic  patterns  coincide. 
8DR  is  practically  the  same  thing  as  Re,  and  is  the  limiting  case. 

Table  I. 


Carbon, 
percent. 


01 
0-4 
0-9 
1-4 
1-8 


Furnace-cooled. 


Da,  Ra,  Ga,  IDR 

GclDR 

IDR 

—  Rb   —  2DR 

—  Re    —  8DR 


Air-cooled. 


Da,  Rb,  Gb,  2DR 

Gc,2DR 

-     -     —  (2DR) 
-     —  2DR 


Water-quenched. 


(Da),(Rb),(Gb),2DR 
Da,  Re,  Gc,  8DR 
_  _  __  8DR 
_      _        -_    8DR 


Table  II  shows  the  sizes  of  the  respective  structures  in  mm.*.  Amongst  other 
deductions  the  author  finds  that  the  sizes  of  the  several  structures  are 
inversely  proportional  to  the  carbon-content  and  to  the  speed  of  cooling. 
The  network  structure  become  less  pronounced  as  the  dendritic  structure 
becomes  more  pronounced.  The  dendritic  structure  becomes  more  pro- 
nounced (though  smaller)  as  the  carbon-content  increases. 


Table  II. 


Carbon 

Dendritic  Structure. 

Network  Structure. 

Granular  Structure. 

percent 

'SSSf.-         Alr^ooied. 

Furnace- 
cooled. 

Air-cooled. 

Furnace- 
cooled. 

Air-cooled. 

01 
0-4 
0-9 
1-4 
1-8 

650 
200 

180 
15 

18 
180 
100 

90 

800 

150 

4 

8 

1 

3-6 
8-8 

2-2 

27 
0-5 
0-4 
0-25. 
0-2 

8 

0-3 
0-2 
0086 

F.  R. 


2013.  Air-liquid  Contact  Potential  Difference,  G.  W.  Moffitt.  (Ph3rs. 
Rev.  2.  Ser.  2.  pp.  95-108,  Aug.,  1918.)— From  a  review  of  previous  work  it 
is  concluded  that  no  experimental  determination  that  is  entirely  free  from 
objection  has  as  yet  been  made  of  any  electrode  potential,  or  of  any  liquid- 
liquid  p.d.,  and  that  the  question  of  the  air-liquid  contact  p.d.  has  merely  been 
raised.  The  purpose  of  the  present  investigation  was  to  devise  a  simple  and 
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satisfactory  method  for  the  study  of  contact  p.d.'s  in  those  cases  where  liquids 
enter  into  consideration,  and  to  seek  out  and  eliminate  if  possible  the 
unknown  sources  of  erratic  error  which  have  caused  such  discrepancy  in  the 
experimental  results  of  previous  investigators.  The  whole  aim  of  the  work 
was  not  realised,  but  enough  has  been  done  to  show  that  the  problem  of  con- 
tact p.d.'s  with  liquids  is  more  complex  than  has  been  thought.  A  form  of 
the  compensation  method  was  used,  and  the  general  existence  of  a  p.d.  at  the 
air-liquid  contact  has  been  definitely  shown.  The  air-liquid  contact  p.d.  may 
vary  as  much  as  0*8  volt,  depending  on  the  condition  of  the  liquid  surface. 
Water  and  the  aqueous  solutions  used  are  more  positive  to  the  air  when  the 
surface  is  clean  than  when  it  is  contaminated.  The  value  of  the  air- liquid 
contact  p.d.  (for  the  solutions  studied)  is  approximately  the  same  for  aqueous 
solutions  of  different  salts  at  normal  concentration.  A.  W. 

2014.  Electrometallurgy  of  Aluminium.  I.  The  Ternary  System  Alumina- 
Fluorite-Cryolite.  P.  Pascal  and  A.  Jouniaux.  (Bull.  Soc.  Chim.  18. 
p.  489-449, 1918.  Zeitschr.  Elektrochem.  19.  pp.  610-618,  Aug.  15, 1918.)— The 
authors  determine  in  nickel  crucibles  lined  with  graphite  in  Meker  furnaces, 
the  melting-points  of  cryolite  977°,  fluorite  1861®,  and  alumina  0020°  (esti- 
mated), and  investigate  the  three  binary  systems  and  the  ternary  sjrstem. 
The  ternary  eutectic  contains  69'8  per  cent,  of  cryolite,  28  of  fluorite,  and  17'7 
of  alumina ;  it  melts  at  868°.  The  isothermals  of  the  solidus  are  also  deter- 
mined. H.  B. 

2016.  Influence  of  the  Addition  to  the  Electrolyte  of  Free  Sulphuric  Acid  and 
of  its  Neutral  Salts  upon  the  Kathodic  Polarisation  of  the  Cu  \  CuSOa  Electrode, 
D.  Reichinstein  and  A.  Zieren.  (Zeitschr.  Electrochem.  19.  pp.  580-584, 
July  1,  1918.) — The  kathodic  polarisation  of  this  electrode  is  qualitatively  and 
quantitatively  quite  different  in  a  neutral  electrolyte  and  in  an  electrolyte 
containing  a  measurable  H'  concentration.  The  polarisation  is  much 
increased  by  the  addition  of  both  free  HfSOi  and  of  a  neutral  sulphate  (Cu, 
Zn,  MgflC,  Na,  NH4).  From  the  nature  of  the  current  density-concentration 
curve  it  is  concluded  that  the  addition  in  the  first  instance  suppresses  the 
Cu'*-concentration,  and  that  secondly  the  slow  reaction,  on  which  the 
chemical  polarisation  depends,  consists  in  the  reduction  of  the  Cu"-ions  by  a 
kathodic  reducing  agent,  which  is  primarily  produced,  and  not  in  any  gradual 
replenishing  of  Cu'*-ions  from  the  undissociated  CuSOi  of  the  electrolyte. 

H.  B. 

2016.  Electro-deposition  of  Gold  and  Silver.  F.  C.  Frary.  (Amer.  Elec- 
trochem. Soc.  Trans.  28.  pp.  25-97,  1918.)— A  compilation  of  the  various 
recipes  which  have  been  published  for  plating  with  gold  and  silver.  In  the 
electro-deposition  of  gold  the  following  baths  are  dealt  with  : — Simple  halide, 
cyanide,  ferrocyanide,  miscellaneous,  containing  little  or  no  cyanide,  baths 
for  producing  special  colours.  In  the  case  of  silver  the  baths  dealt  with  are : 
simple  salts,  cyanide,  baths  for  bright  deposits,  ferrocyanide,  miscellaneous 
chloride  baths,  miscellaneous  nom cji^iyd^v  baths,  lj>aths  for  depositing  silver 
alloys.  ^  O   I  ^  I    ^  T.  S.  P 

2017.  Electro-deposition  of  Cobalt  and  Nickel.  O.  P.  Watts.  (Amer 
Electrochem.  Soc,  Trans.  28.  pp.  99-152, 1918.) — A  compilation  of  the  various 
recipes  which  have  been  published  for  the  electro-deposition  of  cobalt  and 
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nickel.  The  subjects  dealt  with  are  :  Electroplating  with  cobalt ;  deposition 
of  an  alloy  of  cobalt  and  nickel ;  electro-chemical  analysis  of  cobalt  and 
separation  from  nickel ;  electro-deposition  of  nickel ;  purity  and  passivity  of 
nickel  anodes ;  nickel-plating  baths ;  malleable  nickel ;  baths  producing  thick 
deposits ;  agents  for  the  production  of  smooth  deposits ;  nickel  electrotypes  ; 
the  nickeling  of  zinc ;  and  the  electrolytic  estimation  of  nickel.  T.  S.  P. 

2018.  Electro-deposition  of  Lead,  F.  C.  Mathers.  (Amer.  Electrochem. 
Soc,  Trans.  28.  pp.  158-192, 1918.) — ^A  review  of  the  various  methods  which 
have  been  proposed  for  the  electro-deposition  of  lead.  The  subjects  dealt 
with  are  :  Lead  salts  of  the  fluorine  and  perchloric  acids ;  lead  salts  of  nitrogen 
acids ;  lead  salts  of  other  inorganic  acids ;  lead  salts  of  acetic,  oxalic,  and  other 
organic  acids  ;  alkaline  electrolytes ;  electrolytes  giving  lead  peroxide  ;  non- 
aqueous electrol3rtes ;  miscellaneous ;  electro-plating  and  metal  colouring. 

T.  S.  P. 

2019.  Electro-deposition  of  Tin,  E.  F.  Kern.  (Amer.  Electrochem.  Soc., 
Trans.  28.  pp.  198-282,  1913.  Chem.  Engin.  17.  No.  6.  Chem.  News,  108. 
pp.  57-69,  Aug.  1,  and  pp.  68-70,  Aug.  8, 1918.) — This  paper  is  a  compilation 
of  data  collected  from  the  literature  for  the  electro-deposition  of  tin.  The 
subjects  dealt  with  are :  Electro-deposition  by  immersion ;  electrolytic  estima- 
tion of  tin ;  electro-deposition  by  separate  current ;  conditions  necessary  to 
obtain  bright,  dense,  and  adherent  deposits ;  electrolytic  recovery  of  tin  from 
tin-plate  scrap  and  electrolytic  treatment  of  tin  ores  ;  detinning  by  combined 
chemical  and  electrolytic  methods ;  electrolytic  refining  of  tin ;  effect  of 
organic  addition-agents  in  tin  electrolytes.  T.  S.  P. 

2020.  Electro-deposition  of  Copper.  C.  W.  Bennett.  (Amer.  Electro- 
chem. Soc.,  Trans.  28.  pp.  288-250,  1918.)— A  compilation  of  the  various 
recipes  published  fot  the  electro-deposition  of  copper  from  acid  and  alkaUne 
electrolytes  and  from  electrol3rtes  containing  addition-agents.  T.  S.  P. 

2021.  Elettro-deposiiion  of  Brass  and  Bronze,  C.  W.  Bennett.  (Amer. 
Electrochem.'  Soc.,  Trans.  28.  pp.  251-260,  1918.)— A  compilation  of  the 
various  recipes  which  have  been  published  for  the  electro-deposition  of 
brass  and  bronze.  T.  S.  P. 

2022.  High-tension  Electrolysis:  A  Method  of  Measuring  High-voltage 
Currents,  W.  W.  Strong.  (Amer.  Chem.  Journ.  60.  pp.  2ia-218,  Oct, 
1918.) — A  transformer  serves  as  a  source  of  alternating  voltage  ranging 
between  6000  and  60,000  volts.  A  graduated  vessel  contains  Pt  electrodes 
and  a  dilute  solution  of  sodium  hydroxide;as  electrolyte,  and  is  connected  in 
series  with  a  corona  wire ;  by  the  use  of  a  rectifier  the  corona  current  may  be 
made  positive  or  negative.  The  results  of  the  experiments  showed  that  the 
gases  given  off  at  the  electrodes  were  not  in  accordance  with  the  volume 
ratio  2Hi :  Oi,  although  the  total  quantity  of  gas  evolved  was  of  the  order  of 
magnitude  to  be  expected  from  Faraday's  laws.  In  many  cases  practically 
all  the  gas  moved  in  the  same  direction  as*  the  electric  current.  If  the 
electrolytic  cell  is  placed  on  the  grounded  side  of  the  corona  discharge 
circuit,  the  electrolytic  gas  is  given  off  in  the  same  way  as  for  low-voltage 
currents.  T.  S.  P. 
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